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CHAPTER I 
INTRODUCTION 
Economic forces are cons·tantly at work causing adjustments in 
resource use which affect the whole fabric of American society. 
Nowhere is this more true than in agriculture. There is a great 
need for understanding these forces and the adjustments they bring 
ab.out. Such und.erstanding can provide the basis for actions that 
will ensure that these adjustments-will be acceptable both eco­
nomically and socially . 
Economic theory suggests a means of judging whether the adjust­
ments are in society's best interests or no,t. It  calls for the 
equating of the marginal value products of resources among alternative 
uses . If the marginal value products are not equal then a profitable 
adjustment can be made� 
The terms value and profit used in this context refer to. more 
than just monetary considerations. Subjective criteria are also 
included and this renders accurate measurement very difficult, if 
not impossible. Nevertheless, this theory has application in, 
·assess.i11g "agricultural adjustments which have, or have not, taken 
place. 
Society is interested in obtaining maximum net return from its 
resources. If resources currently employed outside of agriculture 
can be more profitably employed in agriculture, then society would 
d sire a change in resource use. The same would· held true if 
_resources within agriculture could be put to better use outside of 
agriculture. Similarly, the situation could exist where benefits 
could be gained by transferring certain resources from outside of 
agri'culture into agriculture while at the same time other resources 
within· -agriculture are moving out . Finally, if resources within 
agriculture can be rearranged so . as to be more.profitable, then 
society would want that as well. 
However, a�justment problems faced by farmers in the United 
States are heterogeneous. Each area has its own set of particular 
problems. Thus relatively narrow research into these smaller, more 
homogeneous areas is needed. 
The counties in the north central region of South Dakota face 
the special problem of high crop yield variability . This variability, 
coupled with geographic and climatic conditions, creates a need for 
specific research in this area. 
Statement of the problem 
Farmers in the South Dakota counties of Campbell, Edmunds, 
McPherson and Walworth* are involved in making many decisions re­
garding the use of their resources. These decisions concern the 
entry and exit of resources as well as the allocation of resources 
between alternative activities. 
* Hereinafter referred to as the study area, see Figure 1, page 3 .  
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Figure 1 .  ·Map of South Dakota showing the location of the study area 
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Farmers require information on optimum combinations of resources 
needed to meet specified returns to labor and management. This infor­
mation would give them an idea as to what resources are necessary, how 
much.of each resource an d how the resources can best be combined to 
achieve a certain income level. Then farmers could compare their own 
re sources with those re quired in the optimum plans as an aid to deter­
mining resources they might need to match, or exceed, potential e arn­
ings in non farm employment. They would also be guided as to resources 
that they would need to acquire in order to achieve a specified income 
level. 
The high degree of crop yield variability experienced in this 
area adds another dimension to the farmer's decision making. The 
following table indicates the extent of these variations between 
19 57 and 19 66. Farmers must consider this variability as they make 
their decisions on resource allocation. One of the aims of this 
study is to provide information on the optimum combination of re -. 
sources needed to provide specified average incomes while maintaining 
a specified minimtu� income level during years of low yields. 
Even without sophisticated studies to back their judgment, farm­
ers in the study area have been enlarging their farm acreage as a 
means of maintaining or improving their incomes. As a result of this 
enlargement, ayerage farm size has increased one-third. Since new 
land was not available, this increase in farm size came about through 
4 
. ... 
Table 1. CROP YIELDS IN THE STUDY AREA. 
1957-66 
Average 
Unit 
Spring Wheat bu ./acre 15 .6 
Winter Wheat bu ./acre 18. 5  
·Oats bu ./acre 33 .8 
Barley bu ./acre 23.9 
Corn bu ./acre 26 . 1  
Flax bu ./acre 8�2 
Rye bu ./acre 20 .9 
Alfalfa Hay tons/acre 1.34 
Wild Hay tons/acre .83 
Low Consecutive Difference 
3 yr. Average as a per-
During 1957-66 cent of 
the 10 yr. 
Average 
11 . 0  29% 
12 .6 32% 
21. 0 3 8% 
15 .3  36% 
14 . 0  46% 
5 . 2  36% 
16. 5 21% 
1 . 0 1  25% 
.69 17% 
Source: Crop and Livestock Reporting Service, South Dakota 
Agriculture, 1966 and South Dakota Agriculture, 1958 . 
a 26 percent reduction in the number of farms . The bidding for avail­
able land led to a steady increase in land values. The details of 
these changes are tabulated in Table 2 .  
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Table 2. AVERAGE FARM SIZE AND INVESTMENT IN THE STUDY AREA. 
1954 1964 Change as 
a 
Percentage 
of 1954 
Number of Farms 3,297 2, 446 
Average acreage per farm  722 951 
Average value per farm 
(Farm land and buildings) $21,075.00 $54,529. 5 9  
Average value per acre 
(Farm land and buildings) $29. 19 $57.34 
Source: United States Cens s of Agriculture: 1964. 
Purpose and Objectives 
- 26% 
+ 32% 
+ 159% 
+ 96% 
Farmers see the need f or making these ad justments but lack infor­
mation which could help them make ad justments in line with both their 
own and the social interest. The purpose of this study was to provide 
such information for the fanners of Campbell, Edmun s, McPherson and 
Walworth counties. 
The objectives of the study were: 
1. To d etermine the minimum cost resource combinations f or· 
specified fann income levels under the environmental· 
conditions of the study area. 
2. To compare the minimum resource requirements needed to 
attain specified returns to operator labor .and manage­
ment f or selected types of farming systems. 
3. To analyze the effects of allowing for periods of low 
yield s on the minimtnn res ource requirements needed to 
attain the specified farm income levels. 
Hypotheses 
,,·The following hypotheses served as guides in ·pursuing these 
· objectives. 
1. In optimum fam plans, corn buying will replace corn 
raising as a way to meet the specified returns to 
labor and management with minimum resources, as well 
as reducing the impact of yield variability. 
2. Optimum farm plans will concentrate on hog production 
as the most efficient means of providing returns to 
labor and management. 
3. Optimum farm plans will include d iversification of 
livestock activities if the amount of feed grain that 
can be bought is restricted and a minimum income in low 
crop yield years is required. 
Description of the Area 
The South Dakota counties of Campbell, Edmunds, McPherson and 
Walworth lie in a block bounded on the west by the Missouri River and 
on the north by the North Dakota border (See Figure ·1) . This area 
is characterized by extremes of summer heat and winter cold . It also 
has a relatively low annual rainfall, averaging 15 to 17 inches. •Fifty 
.7 
per cent of this moisture falls in the March 1st to July 4th period 
(7, p .  2). The low rainfall problem is compounded by wide variations 
in annual rainfall. For instance, the annual rainfall measured at 
Pollock in Campbell county in 1952 was only 8.05 inches, while in 
19 65 that weather station experienced 21 . 14 inches of annual precipi­
tation (20). 
The soils of the study area are mainly Chestnut with some Cherno­
zems. The Chestnut soils lie in the western and central regions. 
They are comprised of greyish-brown silt loams of the Agar-Williams 
Association and the greyish-brown loams· of the Williams-Zahl Associa­
tion. The Chernozem soils belong to the Houdek and Bonilla series and 
are found in the eastern region. 
Moisture conservation is a problem common to the entire area. 
Control of run-off is also important, particularly in the Williams-Zahl 
soil Association area in the central region where the landscape is un­
dulating to steep . 
The maintenance of organic matter for cropland is necessary 
throughout the study area. Nitrogen, in particular, must be main­
tained in the Chestnut soil region (16, pp. 4-5). 
Most of the farms in this four county area were of the mixed 
livestock and cash grain type. The 1964 census classified the farms 
in this area as 22 per cent cash grain, 46 per cent livestock (in­
cluding ranches), 22 per cent general farms, and 10 per cent poultry, 
dairy and miscellaneous farms. 
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The 1964 census also showed that w:heat, flax and rye were the 
major cash crops. About 40 per cent of t?e oats and barley grown 
were sold for cash with the rest being fed to animals. Almost all 
the corn was fed to animals with only about 10 per cent of it being 
sold for cash. 
�Livestock was found on 75 to 80 per cent of the area's farms. 
Small beef herds were the most common livestock enterprise, but the 
census indicated that sows were fa�rowed on 40 per cent of the farms. 
Sheep production was not a major enterprise. However, about 17 per 
cent of the farms in the study area intained a small flock. 
The average farm size for the whole area was 951 acres in 1964. 
Individual counties had quite different average farm sizes. They 
ranged from 899 acres in McPherson county to 1025 acres in Walworth 
county (19). 
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CHAPTER II 
PREVIOUS RESEARCH AND CONCEPT DEVELOPMENT 
Income as a Goal 
Minimum cost achievement of specified returns to farm labor and 
management, r ather than profit maximization, was the basic objective 
assumed in the farm models used in the study . This is a relatively 
new idea in the farm management field. It was developed by Brewster 
in a 1957 study (2) . However, the traditional view had been ques­
tioned earl ier. For instance, in 1939 Higgens stated that there 
were many objectives which an enterpreneur could pursue �n l ieu of 
profit maximization (9). These al ternative objectives could include 
such things as acceptance, prestige or leisure. Normal ly, no one of 
these objectives would be pursued in itself but r ather a combination 
of them would be sought. White expl ored this fur ther in his article 
on the multiple goals of a firm (22) . 
Simon presented the principle of "satisficing" as a method 
of approaching decisions (13, Chapters 14 and 15) . Decision makers 
were assumed to have certain minimtnn goals which they wished to attain. 
Simon hypothesized that finns make their decisions in such a way as 
to satisfy these minimum goals first and then go on to maximize other 
goal s. 
This theory had direct applicability to the study in hand as one 
of the basic assumptions made was that farmers s·et up a minimum income 
11 
goal for potential low crop yield years. In addition, the average 
farm income goal selected was meant to represent the operator 's  mini­
mum obective of m atching his potential non farm-income in the long run . 
Varley and Tolley discuss the i�ea of an income level goal repre­
senting the opportunity cost of farming, and go on to mention that 
income level goals are desirable on two counts: 
(1) They aim at an appropriate policy goal, and 
(2) Market forces will push farmers in this direction (21, 
p. 980). 
The analytical procedures which Umberger used were adapted for 
use in this study (17). Umberger in turn derived his procedures 
from those of Connor (5) and Varley and Tolley (21) . 
The effects of yield and price variablity on farm decisions were 
examined by Boussard and Petit (3). Their hypothesis was somewhat 
similar to that of Simon (13) . The main ass ption was that farmers 
maximize their profits only after making sure that the possibility of 
ruin is negligible. The concept of ruin implied that a farmer would: 
"not select a production plan in which he risks reducing his 
income below a minimum sufficient to cover unavoidable 
expenses. " (3, p. 8 7 2) .  
The idea of a minimum income requirement in low crop yield years was 
incorporated into the models used in this study . 
Labor Income 
. Since the phrase "returns to operator labor · and management "  is 
rather cumbersome, the term "labor income" is substituted for it. 
This labor income is defined as the residual return to operator labor 
and management after all other resources have been paid their market 
price . Thus, for the operator, i t  becomes the oppor tunity cost of 
farming . However, it must be realized that it  can only represent the 
opportunity cost of farming in a monetary sense. 
This labor income should not be confused with disposable income . 
Connor and Walker defined disposable income as the "residual to  owned 
resources after rented or borrowed re sources are paid their market 
prices and annual cash and overhead costs are paid" (5, pp. 16-1 7) . 
In this context, disposable income includes both labor income and re­
turns from owned resources other than labor and management. 
Length of the Time Period Considered 
The length of the time period considered is very important, as 
it determines the number of variables which can be adjusted by 'the 
firm. Marshall distinguished between four dif ferent time periods (12, 
pp. 373-379) . These were the very shor t run or market period, the 
short run, the long run and the very long run . Leibhafsky (10, pp. 
154-156) interpre ted these time periods as follows : 
(1) The very shor t run - a period of time so short that a 
firm cannot vary its output . 
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(2) The short run - a period of time during which some, but 
not all, resources. can be changed; where output can be 
altered but plant capacity cannot. 
(3) The long run - a period of time long enough for a firm 
to change all its inputs, but where the industry itself 
does not change. 
(4) The very long run - a period of time long enough for 
industry changes to occur . 
The long run, as  defined above, was the time period cons idered in 
this study. Thus all the economic variables of the farm could be 
varied. Alterations in the land, labor and capital of the individual 
model farms were unrestricted . Sufficient time for such adjustments 
was therefore assumed . 
Yield variability in the study area means that farmers must 
expect low crop yield years to occur from time to time. Some of the 
models in the s tudy were required to provide a long run plan that 
would allow for the achievement of minimum labor income goals during 
short run periods of low yields. However, this did  not mean short run 
changes in the plans. Rather it meant that the long run plan. could 
cover both contingencies : (1) provide the average labor income goal 
over time and ( 2) provide the minimum labor income goal in low crop 
yield years. 
2. � 6 9 -4 8 'SOUTH DA4<0TA STATE U N IVERSITY LIBRARY 
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Compatible Models 
Activities adapted to the study area were selected so as to m, 
the model farms as compatible with actual practices as possible. 
Similarly the factors of production made available to the model we1 
representitive of the factors o f  production in th� area. The 
activities which provided a minimum resource solution to the assigr 
problem were then chosen in the necessary amounts. The model farm 
which emerged was not necessarily a "representative firm" in the 
Marshallian sense (12, p. 317). It would only be that if the co­
efficients and restrictions built into the model closely simulate 
both the objective conditions and the subjective goals of the farme 
Othen�ise, a model farm is created that contains activities and re­
sources which are consistent with conditions in the study area but 
not necessarily representative of the farms in the area. The term 
"compatible model" seems to describe these model farms more accu ­
rately than the term "representative farm" and will · be used in this 
study. 
The ·compatible model, like the representative firm, is a very 
useful tool for isolating conditions in a specific area at a specif 
point in time. These assumptions must be carefully kept in mind, 
since the studies are static in nature while the problems they are 
probing are dynamic (4, p. 1452) .  
South Dakota Minimum Resource Research 
Maher (11) and Umb erger (1 7 )  have carried out minimtnn resource 
studies in South Dakota which are similar to this one . However, 
neither of .them considered the four county area of Campbell, Edmunds, 
McPherson and Walworth , nor did they deal with the effects of yield 
variability . This latter point was specifically mentioned by Umberger 
as a problem which needed further re search (17, p. 75 ) . The purpose · 
of this study was to provide that re search while examining the mini­
mum cost achievement of specified farm income goals in the s tudy area. 
General Procedures 
Linear programming as the nalytical technique utilized in 
this study . Repres entative activities and their coefficients of 
resource us e were derived from data collected for the NC 54* and GP 
5**  regional studies . A linear programming model was designed with 
this data to determine minimum resources necessary to achieve speci­
fied returns to farm labor and management . Alternative restrictions 
were applied to this model in order to determine the effects 0£ these 
restrictions on resource requirements . Then the basic model was 
* "Supply Respons e and Adj ustments for Hog and Beef Cattle 
Production in the Corn Bett", a North Central Regional Study Proj ect . 
** "Economic Prob lems in the Production and Marketing of Great 
. Plains Wheat," a Great P lains Regional S tudy Proj ,ect. 
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altered to allow for a minimum income requirement in low crop yield 
years . The various restrictions were then appl ied to this new model 
as they had been with its predecessor. The results from the O?O bas ic 
mode'is were then compared and analy zed. 
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CHAP TER I I I  
ASSUMPTIONS OF THE MODEL 
Linear programming was the analytical procedure utilized in the 
study. This type of analy sis involved a set of linear equations 
defining the conditions and obj ectives of the problem. However, 
certain assump tions must be met befo re the linear programming method 
can: be expected to provide reasonab�y accurate results . These are 
(6 , pp. 2-4) :  
1. The activities must be additive in the sense that w hen 
two or  more are used their total pro duct is the sum of 
their individual parts. 
2.  Cons tant returns to scale are assumed. 
3. Resour ces and pro ducts are assumed to be infinitely 
divisible. 
4.  A limit to the number of activities and reso ur ce 
restrictions must be assured so that an answer 
can be found . 
5 .  Resour ce sup plies , prices and input-output coefficients 
are assumed to be known with certainty . 
These assump tions were complied with in the design of the l inear 
programming matrix. The basic matrix coefficients are shown in Table 
A-3 in the appendix. - �  
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Operator Returns to Labor and Management 
Average returns to operator labor and management or average labor 
income goals were set at 5 , 000 dollars , 8 , 000 dollars and 12, 000 dol­
lars . Average labor income implies higher labor incomes in some years 
balanced off by lower labor incomes in other years . However , it was as­
sumed that there would be a minimtnn labor income below which farmers 
would not want their labor incomes to fall . These were set at 40 per­
cent of the average labor income targets . The resulting labor incomes 
for low crop yield years were 2 ,000 dollars , 3, 200 dollars and 4,800 
dollars. 
It was felt that these low labor returns would be suff icient for 
a farm family to get along on for a short period of time. The pro­
portional increase in the low labor returns as the average targets 
were incr ased reflected the increased debt load and higher standard 
of living which the farmers would assume as their incomes rose to 
these levels • . 
It was further assumed that depreciation would not be  allowed 
for in the low crop yield years . This assumption made it easier for 
the low yield labor income goals to be reached . However, it also 
entailed the corollary assumption that more than average depreciation 
would be allowed for in high yield years . It was felt that these 
assumptions were reasonably close to the actual practices of farmers 
in the study area . 
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Resource Restrictions 
Land 
. Connor pointed out that any of the three factors of product ion 
(land, labor or capi tal) could be chosen as the factor t o  be mini­
mized (5, p. 42). Land was selected as the factor to be minimi zed in 
this study, because i t  was the least mobile of the three maj or factors, 
as well as being the most restricted in availabili ty. Nonagricultural 
uses of labor and capi tal were much more common than nonagricul tural 
uses of study area land. 
The linear programming model was set up to meet the specified 
objectives while minimizing land requirements. The marginal value 
products of the o ther resources were equated to their prices in order 
to obtain the optimal solu tion. 
If a compatible model was to be created, each acre of land brought 
into the model had t o  be representative of a typical acre in the study 
area. The original studies made for the GP-5 project  provided a per­
centage breakdown of the acreage in the study area, (See Table 3). 
Cropland was subdivided into land groups by soil classificat ions 
so as to differentiate between management prac tices necessary for 
each class. These management practices were varied according to  the 
physical capabili ties of the soils . 
Soil groupings shown in Tab le 3 were based on land classifications 
in the South Dakota S oil  and Water Needs Inventory ( 13). Briefly they 
were as follows : 
Table 3. AVERAGE PERCENTAGE COMPOSITION OF Af:J ACRE OF FA&�LAND IN 
THE STUDY AREA. 
Land Description Percentage 
Group I and II Land 
Group III Land 
Group IV Land 
24.3 
21. 9  
5. 8 
Total Cropland 
Native Hay 
Rangeland 
52.0 
12. 6 
3 1. 1  
Other: Farms tead, Roads, 
Windbreaks, Fences and Was teland 
TOTAL 
4. 3 
100. 0 
Source: Sou th Dakota State University, Economics Department 
Survey in conjunction with the Great Plains Regional Study Project 
entitled "Economic Problems in the Production and Marketing of Great 
Plains Wheat. " 
1. Group I included all capability - class II land except 
that which is subject to erosion. This is the mos t 
favorable cropland. 
2. Group II included capability - clas s Ile and Ille land. 
The "e" indicates that erosion is a problem and should' 
be allowed for in cropping practices. 
3. Group III consis ted of capability - class Ills land. 
The "s "  refers to soil limita tions, particularly in 
the root  zone. 
4. Group IV comprised capab ility - clas s IVw and Vw lands 
where the "w" alludes to excess water problems. 
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Whe at and corn al lotments were based on historical acreage 
figures and the results o f  a . survey taken by the Economics D epartment 
of S outh Dakota State University . From these sources it was com­
puted that the wheat al l otment was equivalent to 14. 6 per cent of 
a typical acre. Simil arly , the historical feed grain al lo tment was 
equivalent to 6 per cent of a typical acre. 
The pasture grazing limit was computed as fol l ows . The GP-5 
studies indicat ed that one ton of native hay in the study area is 
approximately equivalent to 2. 33 animal grazing units per month. 
Each acre of native hay was assumed to provide . 8  tons of  native hay 
or 1. 86 animal unit months of grazing. Furthermore , the rangeland 
was assumed to provide . 8  animal unit months of grazing per acre 
(1, p. 5) . Since 12. 6 per cent of the acreage w as native hay and 
31. 1 per cent was range l and, . 482 animal unit months of grazing were 
assumed provided by each acre added to the model  if al l native hay­
land acres were grazed. 
Land Purchasing The cost of land that could be purchased was 
assumed to be $ 7 0  per acre . This figure was based on the l atest 
acreage values shown in the South D akota Agriculture annual report 
(15) . It was assumed that a 5 1/ 2 per cent mo rtg age , amortized over 
40 years, woul d  be taken on such land. The annual mortgage payment 
was therefore $ 4. 36 per acre. 
Taxes were assume d  to be at a rate of 1 1/3 per cent of the l and 
value or 93 cents per acre . An additional annua l  charge o f  38 cents 
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per acre was assessed to cover miscellaneous costs su ch as fences. 
The total annual cost of an acre of land was $5 .68. 
This cost was assumed to hold true even if  the land were 01�1ed . 
In such a case the model provided for roughly a 6 per cent return on 
land investment. Such a return would involve a land charge similar 
to the 5 1 /2 per cent amortization rate. 
Labor 
The operator labor made available to the models was 3, 113 hours 
per year. Overhead labor requirements for all models were assumed to 
be 1 ,300 hours as they were in the GP-5 studies. The compatible 
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models used in the study were for family units, but only operator labor 
was considered for farm use. Above average management ability was 
assumed. 
The work year was divided into 5 periods, with the operator ' s  
labor allocated to these periods on the basis of the working days they 
encompassed and hours of labor available each day .  These periods were 
constructed - so as to be representative of the rush periods of farm 
work in the study area and were as follows: 
1. Period 1, from November 16 to March 15, was allocated 
803 hours; 
2 . Period 2, from March 16 to April 30, was allocated 4 17 
hours; 
3. Period 3, from May 1 to July 15, was allocated 7 81 hours; 
4. Period 4, from July 16 to September 30 was allocated 804 
hours ; and 
5. Period 5, from October 1 through November 16, was allocated 
308 hours. 
Additional labor in any of these time periods could be hired at 
$1. 25 per hour. It was assumed that family labor other than that pro­
vided by the operator could also be used. This family labor would be 
paid the $1. 25 per hour just as if -it were a hired resource. 
Custom hiring was allowed for certain activities where the size 
of the job and the expense of  the machinery justified it . Stack 
moving and corn harvesting for grain or silage were assumed to be 
custom hired for purposes of this study. 
Capital 
Capital borrowing was limited only by whether or not returns to 
the firm exceeded the market rate of interest . If they did, capital 
was borrowed . The interest rate assessed these borrowings was 7 per 
cent except in the case of land where, as previously mentioned ; the 
interest rate was 5 1/2 per cent . These rates were approximately 
the rates charged for such capital in the area . 
The capital requirements were broken down into 3 maj or types . 
The first of these was short term capital . As the tenn denotes, this 
was capital borrowed for a space of time less than a year . The inter­
est rate on this capital was 7 per cent, but sin�e it was repaid with­
in the year, the effective annual rate was assumed to be 3 1/2 per 
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cent. The nex t type of capital considered was annual capital .  This 
was capital borrowed for the . entire year and thus bore the full  7 per 
cent interest r a te .  The in terest charged on annual and shor t term 
capi'tal represented the oppor tunity cost of this capital  in farming . 
The l ast type of capital was cal led total capital.  It repre sents a 
summary of the amount of capital necessary to e nte r  farming in the 
area. Interest on total capital was included in the e nterprise bud ­
ge ts or in the interest charge on s hor t  term and annual capital . 
Buildings, Machinery and Equipme nt 
Building investments required for the various livestock enter­
prises were included in the cos ts of those enterprises . Grain storage 
facilities were assumed to be covered by the l and price. 
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Crop machinery costs were d eveloped from GP-5  d a ta (16 ) . These 
costs included d epreciation calcul ated on the estimated useful l ife of 
the machines. It would be unlikely that all the crop m achinery on a 
farm would be new. Therefore,  it was assumed that  average crop machin­
ery inve stment would be calculated at 60 per ce nt of the new cost of 
the machinery  in use. 
Individual livestock activities were assessed the l ive stock 
equipment cost s they were estima ted to require. Ave r ag e  mech ani­
zation of livestock feeding activities was assumed. Data collected 
for the GP-5 Regional project formed the bas is of the se estima te s. 
Overhead Cos t s  
Cert ain cos ts d id not vary wit h  farm s ize. These  included  such 
t hings as telephone e xpens e, the farm pick-up truck and too ls .  
Allowance was made for these  cos ts in the cos ts  charged t o  e ach 
activity .  
Yield As sumptions 
The crop y ields us ed in the comp atib le models were deve loped 
by Profes sor John Sanders on, in conjunction wi t h  Agro nomy expe rts , 
for us e in the NC -54 and GP-5 Proj e cts . They were originally d e­
veloped as proj ect ions of yields that above average managers co uld 
achieve us ing recomme nded practi ces (Se e Tab le 4 ) . Since t he pro­
j ections were made, many of these recomme nded practices have been 
adopted. Cons eque ntly, current crop yields were found to be quit e  
clos e t o  t he original pro jections (Se e Tab le 1) . 
It was als o  necessary to as sume a s e t  of typical low y ie lds to 
be use d  in arriving at the low crop yield year labor incomes . This 
was done by computing t he lowes t cons ecutive 3 y ear average y ields 
during t he 1957-66 period , (See Appe ndix Tab le A-31) . The percent age 
differences  between the cons ecutive 3 year low average y ie lds  and 
the 10 y ear a verage yields for t he various crops were us ed to arrive 
at t he low crop y ield labor  income (Row No. 38, Tab le · 5) . The me t hod 
used was as follows. 
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Table 4. CROP YIELDS PER PLANTED ACRE BY SOILS GROUPS, ABOVE AVERAGE 
MANAGEMENT : CAMPBELL , EDWARDS, MCPHERSON AND WALWORTH 
COUNTIES, SOUTH DAKOTA . 
Group I & II Soils 
Crop and Rotation 47% 
Spring Wheat - Fallow 
Spring Wheat After Corn 
Spring. Wheat After Small Grain 
Oats Continuous Crop 
Barley Continu9us Crop 
Rye Continuous Crop 
Flax Continous Crop 
Corn-Grain After Small Grain 
23 .0 
18 . 5  
15 . 4  
29 . 3  
26 .9  
18. 2 
17 . 5  
26. 6 
Group III Soils 
42% 
Group IV Soils 
11% 
Bushels per Acre 
18 . 5  
15 . 1  
12 . 6  
2 8 . 0  
2 6 . 0  
17 . 0  
10.1 
25. 8 
Tons per Acre 
19. 8 
16 .1  
13.4 
26. 0  
24.1 
17 . 2  
13 . 0  
29 . 3  
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Corn Silage After Small Grain 
Alfalfa 
4 . 98 
1 . 58  
4 . 80 
1 . 30 
5.20 
1 .40 
Source: Derived from Source Data for GP-5 and NC-54 Regional 
Study Projects. 
1. Wheat. A 30 per cent reduction was assumed for this crop . 
But , instead of reducing the yields in the wheat crop 
activities , a reduction was reflected in the selling price 
of the wheat selling activity. The low crop yield labor 
income received $1. 27 for each bushel sold while the 
average labor income received $ 1 . 81 per bushel of wheat 
sold. 
2. Flax. The 35 per cent reduction assumed for this crop was 
handled in the s&�e manner as the wheat reduction . The . 
resultant price s were $1 . 6 4  and $2.52 per bushel  of f l ax 
sol d  through the flax selling activity. 
3. Rye .  This crop was sold  thro ugh th e growing activity by 
increasing the ne t labor re turn of that activi ty by an 
amount equal to the bushels of rye grown times i ts price, 
$1. 05 per bushel. Therefore the ne t labor r e turn of  these 
activities was d e creased for the low y ield  labor income by 
an amount equal to 20 per -ce nt of the r ye yie l d  times $ 1. 05. 
4 .  Corn. The corn provided in the mo del by the crop activities 
could  either be sold  or used as fe ed. Because of  this , the 
45 per cent reduction in corn yields coul d not be handled  
through the corn sel ling activi ty . The problem was one of  
providing average corn yields for the computation of the 
average labor income and low corn yields for the computat ion 
of the low crop yield  labor incomes. Livestock activities 
were allowed to be based on the average amount of fe ed grain 
that could be produced. Therefore , when the low crop yields 
were placed in the corn growing activitie s ,  corn buying of 
the d if f erence between the low crop yields and the av e rage 
crop yields  had to be al lowed. This provid e d  the same 
amount of corn as woul d have been available i n  an average 
crop yield  year. But the low corn yield  woul d  have been 
in eff ect in both average and low yield  years , and in average 
yield years, corn woul d still have been- purchased. This was 
overcome by cre diting th e average labor income f rom  the corn 
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producing act ivities with an amount equal t o  t he d ifference 
in corn yields t imes t he corn se lling price . Thus , in aver­
age y ie ld years, t he average yield of corn was available wit h 
no cost of purchasing . Conversely ,  in low yield y e ars, t he 
average yield of corn was a vailable but part of it h ad t o  be 
purchased and the cost of this purchase had t o  be met .  
5. Oats and B arley. These crops were handled in the same 
manner as corn , ex cept that the reduction was 35 per cent . 
6. Alf alfa and Nat ive Hay . These crops were also handled in 
t he s ame manner as corn. The reduction in t his c as e  was 
only 20 per cent and t he se lling price was $15. 00 per ton. 
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Table 5 has ex amples drawn from the matrix to illus trate  t he se me thod s .  
An at tend ant assumption made was that all yields would be down 
in the same year . This was not too likely,  but it was felt that any 
deviat ions would not seriously affe ct the re sults. Cert ainly ,  such 
an assumption ma e t he mode ls err on the cons erva tive side . 
Price s  
The buying and selling prices of inputs and outputs were assumed 
to be const ant and known with certainty for the purposes of t his 
study . They are shown in Table 6 .  
TABLE 5 .  ILLUSTRATION OF THE METHOD USED TO ADJUST CROP YIELDS WITHIN THE MATRIX OF THE LINEAR 
PROGRAMMING MODEL . 
21 29 4 8  49 50 51 52 
UNITS W-F-2A R-C-0 Sell S ell Sell Buy Buy 
Row -4A . Wheat Flax Hay Fd . Gr. Hay 
No . Acre Acre 10 Bu . 10 Bu . Tons 10 Bu . CE Tons 
02 Group 3 cropland Acres 1. 0 1 . 0  
08 Corn to Harves t  Bu . -2 . 03 
09 Wheat to be sold Bu . -3 . 7  10 . 0  
10 Flax to be sold Bu . -2 . 5 3 10 . 0  
11 Hay to Harvest Tons - . 42 - .59 
12 Feed Grain Prov . Cwt . CE - . 66 - 5. 6 
13 Hay Provided Tons 
. I 
20. 0 -20. 0 
15 Feed Grain Buy . Lim. Cwt. CE -1 . 2 8 + 5. 6 
16 Hay Buying Limit Tons -0 . 1  - . 15 + 1. 0 
21  Period 1 Labor Hours 
22 Period 2 Labor Hours 0 . 14 0 . 0 7  
23 Period 3 Labor Hours 0 . 49 0 . 47  
24  Period 4 Labor Hours - . 60 0 .55 
25 Period 5 Labor Hours 
26 Annual Capital $10 . 00 1. 19 1. 32 
2 7  Short lerm Capital $ 10 . 00 0 . 22 0 . 0 7  
38  Low Yield Net Rev . Dollars -3 . 45 -0 . 9  12. 6 7  16 . 38 15. 0 -12. 0 -24. 0 
3 9  Average Net Rev. Dollars -3 . 9 6  1 . 77 18 . 10 25. 20 15.0  -12. 0 -24. 0 
N 
\0 
Table 6. ASSUMED INPUT AND OUTPUT PRICES. 
Buying Selling 
Unit Price Price 
Dollars 
Corn Bushels 1 . 20 1. 10 
Hay Tons 24.00 15. 00 
Wheat Bushels 1. 81 
Flax Bushels 2.52  
Rye Bushels 1 . 05 
Beef Cwt. 24. 10 
Hogs Cwt. 16. 88 
Feeder Calves Head 108. 69 106. 76 
Period 1 Yearlings Head 161. 47 158.10 
Period 2 Yearlings Head 162  .9 2 158. 10 
Labor Hour 1 . 25 
Source : NC-54 and GP-5 base data correlated to p rices re­
ceived in the study area as reported in The Crop and Livestock 
Reporting Service Annual Report, South Dakota Agriculture. 
Activity Selection 
The activities to be considered in the compatible models were 
restricted by the limits of the operational model. They also had to 
be consistent with the physical characteristics of the study area . 
Crop activities included various rotations of wheat, corn ; oats, 
barley , flax, rye, alfalfa and summer fallow (See Table A-2 of . the 
Appendix). A few continuous cropping sequences were allowed on Group 
I land only . The other sequences were all rotations recommended for 
the area by agronomy experts , or actual farm p ractices as determined 
by the NC-54 and GP-5 surveys. 
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Four different hog systems were considered in the model. The 
two sow , four litter system utili zing central farrowing and portable 
finishing was the most elaborate one envi saged. Each litter was 
assumed to produce 8 hogs with replacements for the sows coming from 
these litters. Two 1 sow, 2 litter systems were also considered . 
One system had farrowings in the first and third quarters of the 
year and the other system had farrowings in the second and fourth 
quarters . These two systems also utili zed central farrowing and 
portable finishing facilities .  The last hog system considered was 
a one gilt , one litter system which used central farrowing and port­
able finishing. Purchase of feeder pigs was not allowed. 
Livestock activities included a beef cow herd, raising calves 
and raising stockers .  A 92 per cent calf crop with 16 per cent of 
the cows replaced annually was assumed for the beef cow herd . This 
herd provided 90 pounds of beef from cull cows and 76 per cent of a 
430 pound calf per head . 
These calves  were allowed to be sold or fed . If they were fed, 
there were four activities available . Two of these concerned winter­
ing and feeding in a drylot , one with and one without silage , to a 
1 ,050 pound slaughter steer for sale in October . The other two calf 
feeding activities wintered the calves, one with and one without si­
lage, and then fed them on pasture to an 1,100 pound slaughter steer . .  
The calves could also be raised to a stocker . These activities in­
volved wintering calves, with or without silage, and pasturing them 
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for sale as 7 00 pound yearling feeders in October. The yearling 
feeders could be sold or fed to market weights . Again the feeding 
enterprises were differentiated by whether or not silage was used in 
the feeding rations. The calves, the stockers, the steers , and the 
cows were all salable. In addition, · feeders and stockers could be 
purchased. 
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Chapter IV 
EFFECTS OF CHANGES IN LIVESTOCK ENTERPRISES AND 
CORN BUYING ON MINIMUM RESOURCE REQUIREMENTS 
The models were constructed in sets of  three. Running each 
combination of  resource restrictions for each of  the three- labor 
income levels allowed the effects of  changing the labor income 
level to be analyzed. The results- from all the models are shown in 
Appendix Tables A-4 through A-30. 
The following abbreviations are used in the tables to  simplify 
the headings and yet retain closer links to the full heading than 
would a letter or number code. 
5,000 - A model with an average labor income goal 
2,000 of  5, 000 dollars and a minimum low crop yield 
labor income requirement of  2,000 dollars. 
8,000 - A model with an average labor income goal 
3,200 of  8, 000 dollars and a minimum low crop yield 
labor income requirement of  3, 200 dollars. 
12, 000 - A model with an average labor income goal 
4,800 of  12 , 000 dollars and a minimt.nn low crop 
yield labor income requirement of 4,800 
dollars. 
Add - The labor income figure replaced by this word 
does not act as a restriction. 
All Act. - A model with all the crop and livestock 
activities included. 
1 Gilt - A model including all the crop and livestock 
activities except the two sow, four lit ter and 
one sow, two litter hog systems. 
No Hog - A model with all the crop and livestock activities 
included except the hog activities. 
Unl. Corn - A model with unlimited corn buying allowed . 
Lim. Corn - A model with the corn buying limited to the dif­
ference between the average and low crop yield feed 
grain production. 
The 5,000  dollar average labor income models are referred to as 
the low labor income models. The 8,000 dollar average labor income 
models are designat ed the middle income models, while the term high 
labor income models alludes to the 12,000 dollar average labor income 
models . 
Analysis of  the Unrestric ted Models 
The first model developed includ-ed - 11 the activit ies and per­
mit ted unlimited corn buying. The results of this model for the 
three labor income levels are shown in Tables 7, 8 and 9. 
Resources Required 
The land needed to h elp provide the specified labor income was 
very small, ranging from 25 acres with the low labor income model  to 
107 acres with the high labor income model (Table 7). The ratio of  
�creage to average labor income was roughly 5 acres per  1,000  dollars 
with the low and middle labor income models but it  jumped to  9 acres  
per 1,000 dollars with the high labor income model. · This break in  the 
direct linear relationship between the plans was b ecause in the high 
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TABLE 7. LAND , LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS : MODELS WITH ONLY THE AVERAGE 
LABOR INCOME RESTRICTION , UNLIMITED CORN BUYING AND ALL ACTIVITIES. 
5 , 000 8 ,000 12 ,000 
Add Add Add 
UNITS All Act. All Act. All Act. 
Unl . Corn Unl . Corn Unl. Corn 
LAND 
Cropland Acres 14 22 56 
Native hay Acres 3 5 13  
Rangeland Acres 8 13  33  
Other Acres 1 2 5 
Total Land Acres 25 42  10 7 
LABOR 
Operator Hours 90 7  1 , 498  3 , 081 
Hired Hours 0 0 · 6 29 
Total Labor Hours 9 0 7  1 , 498  3 , 710 
CAPITAL INVESTMENT 
Land Dollars 1 , 820 2 , 9 61 7 , 4 90  
Livestock Facilities Dollars 2 , 896 4 , 753  11 , 800 
Crop machinery Dollars 19 8 294 804 
Livestock Dollars 2,19 3 3 , 9 61  8 , 828  
Operating Capital Dollars 12 , 9 6 2 2 1 , 439 6 1 , 265  
Total Capital Required Dollars 20 , 069 33 , 408 90 , 187  
w 
V, 
TABLE 8. CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED IN OPTIMUM PLANS : MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRICTION, UNLIMITED CORN BUYING AND ALL ACTIVITIES. 
5, 000 8, 000 12,000 
Add Add Add 
UNITS All Act. All Act. All Act. 
Unl.Corn Unl.Corn Unl. Corn 
LAND 
Wheat Acres 0 0 0 
Corn Acres 1 2 4 
Oats Acres 3 4 11 
Barley Acres 0 0 0 
Flax Acres 0 0 0 
Rye Acres 1 l 4 
Alfalfa Acres 9 14 3 7  
Summer fallow Acres 0 0 0 
Total Cropland Acres 14 22 56 
Corn Purchased For 
Average Labor Income Bushels 6 , 7 89 11,155 27,7 60 
Low Yield Labor Income Bushels 6 ,840 11 ,200  2 7,983 
LIVESTOCK 
2 Sows , 4 litters Sows 32 50 128 
Pasture fed calves ,  no silage Head 3 9 11 
w °' 
TABLE 9. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS : MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRICTION, UNLIMITED co�� BUYING !u�D ALL ACTIVITIES. 
5, 000 8,000 12 , 000 
Add Add Add 
All Act. All Act. All Act. 
Unl.Corn Unl. Corn Unl . Corn 
Dollars 
AVERAGE. LABOR INCOME 
Gross Income 20, 344 33 , 83 1  83 ,325 
Operating & Overhead Exp . 13, 79 7  23 ,278 64 , l-l 3 7  
I 
Depreciation 322  501 1 , 3 14 
Interest 1 ,112 1, 867  5, 107 
Return to Land - 113 185 467  
Average Labor Income 5, 000 8, 000 12,000 
LOW YIELD LABOR INCOME 
Gross Income 20, 344 3 3 , 812 83, 325 
Operating & Overhead Exp. 14 , 148  23, 792 65 , 873  
Depreciation 0 0 0 
Interest 1, 112 1 , 86 7  5, 107 
Return to Land 113 185 4 6 7  
Low Yield Labor Income 4, 9 71 7, 9 68 11 , 87 8  
labor income plan , unlike the other two, labor had to be h ired in 
order to meet the objective. 
Labor requirements could be handled · by the �perator alone in 
the .low and middle labor income plans. However, 6 29 hours of h ired 
labor were needed to reach an average labor income of 12,000 dollars. 
The total capital required by the low labor income plan was 
20, 069 dollars. The m iddle labor income plan utilized 3 3  , 4.0 8  dol­
lars of capital. This increase re flected a linear ch ange in line 
with the increase in the average labor income objective . The high 
labor income plan required 90,187 dollars of capital and represented 
a break in the linearity. The shortage of operator labor in certain 
periods caused an increase in the use of  capital. 
The small land acreages held land capital investment down . 
Operating capital, representing nearly b?o th irds of total capital, 
was the largest single cap ital requirement. 
Fann Organization 
Swine were raised using the two sow, four litter hog system (See 
Table 8). In addition, feeder calves were purchased and fed, without 
silage, on pasture. As the labor income target was increased, raising 
and feeding hogs continued to be the major enterprise. This emphasis 
can be traced to the fact that land can be minimized with hogs as long 
as feed grain can be purchased. 
Virtually all the feed grain required for the feeding program 
. was purchased. The amount of . corn purchased ranged from 6,789 
3 8  
bushels for the low labor income model to 27,760  bushels for the 
high labor income model. This increase in purchases was due to the 
increase in the number of animals on feed • 
. More corn was purchased for the low crop yield labor income than 
for the average labor income at all three labor income levels . The 
difference in the amount of corn purchased· is due to the necessity 
to purchase more corn in low crop yield years . The explanation of  
this can be found in the yield assµmption section in Chapter II. 
The only cash crop produced in these farm plans was rye. The 
acreages planted to rye were very small , the largest being 4 acres 
in the high labor income model . The crop rotations employed in all 
of these plans were an oats-alfalfa-alfalfa-alfalfa rotation on Group 
1 and 2 land and rye-corn-oats-alfalfa-alfalfa-alfalfa on both the 
Group 3 and the Group 4 land . 
Income Analysis 
The average labor income objective was et by all three of  these 
plans (Table 9) . Gross incomes needed to provide the average _labor 
incomes were 20 , 344 dollars for the low labor income, 33,831 dollars 
for the middle labor income and 83,325 dollars for the high labor 
income. Once again the deviation from the linear relationship is 
apparent for the highest income target. 
A minimtnn labor income based on low crop yield years was not re­
quired in these models . Nevertheless, the low �rop yield labor income 
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figures were ascer tained. As can be seen in Table 9 ,  yield variability 
had very little effect  on income with _these plans . For instance, the 
average labor income of the middle labor income model was 8,000 dol­
lars while the low crop yield labor income was 7,9 68 dollars . The 
farmer in such a situation would have pro tected himself against crop 
yiel� fluctµations by feeding _animals and purchasing his feed inputs. 
There are several differences be tween the figures used in comput�  
in� the average labor income and those used in computing the low yield 
labor income. The gross income can vary, depending on the effect  of 
the low crop yields on cash crops. Furthermore, the operating and 
overhead expenses in low crop yield years will be higher than the 
similar expense item in average crop yield years because of the need 
to purchase more feed grain . Lastly, no charge is made for deprecia­
tion in low crop yield years . This latter point was discussed more 
fully in Chapter III under the heading of Operator Returns to Labor 
and Management. 
These plans, which had all of the activities available and 
allowed unlimited corn buying, needed the smallest amounts of re­
sources to reach the average labor income targets of  any of  the plans 
developed in this study . Land, labor and capital requirements were 
all lower for these plans than for any of the other plans . 
Comparison of Alternative Models 
The selection of enterprises and farming systems has an impor­
tant effect on the resources required and the net returns from these 
resources. It is in this area that operator preferences for certain 
types of fanning systems can result in wide divergencies in the labor 
income which can be earned from his resources. Thus knowledge of 
the probable ef fects upon resource requirements and labor income that 
can result from limitations on alternative enterprises is  needed. 
Several alternative sets of models were constructed in order to 
assess the effects of changing the livestock enterprises and/or limit­
ing the buying of corn on the minimtnn resource requirements for the 
specified labor incomes. I t  was first decided to see what effect the 
raising, rather than the buying, of feed grain would have on the farm 
plans. Therefore, a model was set up that was identical to the ones 
discussed previously except that unlimited corn buying was not al­
lowed. This meant that feed grain would have to be raised i f  live­
stock were to be fed. 
Nex t, the models were altered to restrict the possible swine 
feeding programs to only the single gilt, one litter system. Corn 
buying was also restricted. 
Then a set of models was constructed which did not allow any hog 
feeding systems. The only animal feeding enterprises available were 
cattle enterprises. However, unlimited buying of corn was allowed. 
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Lastly, it was decided to see what would happen if only cat tle 
feeding alternatives were available , but feeder and stocker purchasing 
was no t allowed. In other words the cat tle for a feeding program 
would have to be raised on the farm . Once again, unlimited buying 
of corn was allowed. 
It can be seen from Tables 7 ,  8 and 9 that, in most instances, 
the changing of the labor income targe t only caused a difference in 
the degree of use of the various activities and resources . In f act  
many of the differences are very close to  being a direct linear re­
lationship . Because of this , complete results of each set of models 
are not shown within this chapter. These complete results are in­
cluded in Appendix Tables A-4 to A-30. Only the results for the 
8,000 dollar average labor income ode s are shown in Tables 10 
through 14 in this chapter . The discussion will center around this  
middle labor income model unless one of the other models is specifi­
cally mentioned. 
Models with All Activities and Limi ted Corn Buying 
The planning si uation included all the ac t ivities, but feed 
grain buying was restricted. Corn could only be bought in sufficient 
a�ounts. to ensure the availability of the feed grain which could be 
provided by the farm in an average crop yield year . Thus, in average 
crop yield years, no corn would be bought. But, in low crop yield 
years, corn would be bought until the average y ield feed grain supply 
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TABLE 10 . LAND , LABOR AND CAPITAL REQUIREMENTS ; 8 , 000 DOLLAR AVERAGE µBOR INCOME PLANS ; 
SELECTED FARMING SYSTEHS . 
8 , 000 8 , 000 8 , 000 8 , 000 
Add Add Add Add 
UNITS All Act . All Act . 1 Gilt No Hogs 
8 , 000 
Add 
No Hogs 
Unl . Corn Lim .Corn Lim . Corn Unl .Corn No An . Buy 
Unl . Corn 
LAND 
Cropland Acres 22 3 76 680  596  945 
Native Hay Acres 5 91 165 144 240 
Rangeland Acres 13 225 406 355  5 66  
Other Acres 2 3 1  56 48 78 
I 
Total Land Acres 42  723  1 , 307  1 , 143 1 , 819 
LABOR 
Operator Hours 1 , 498  1 , 9 65 2 ,400 2 , 419 2 , 791  
Hired Hours 0 0 744 544  1 , 024 
Total Labor Hours 1 , 498  1 , 965 3 , 144 2 , 963 3 , 815 
CAPITAL INVESTI1ENT 
Land Dollars 2 , 961 50 , 610 91 , 490  80 , 010 127 , 330 
Lives tock facilities Dollars 4 , 753 3 , 019 5 , 342  5 , 553  4 , 755  
Crop machinery Dollars 294 5 , 238  9 , 5 70 8 , 250 12 , 846  
Livestock Dollars 3 ,9 61 4 , 027 19 , 240 20 , 001  23 , 6 44 
Operating capital ·Dollars 21 , 4 39 13 , 632  20 , 468  21 , 663  17 , 181 
T·otal Capital Required Dollars 33 ,408 7 6 ,5 26 146 , 110 135 , 4 7 7  185 , 75 6  
- - -- - - - � ---
TABLE 11. CROP ACTIVITIES IN 8 , 000 DOLLAR AVERAGE LABOR INCOME PLANS ; SELECTED FARMING SYSTEMS . 
CROP ROTATION 
Group 1 & 2 Land 
Corn-flax 
Wheat-Flax-2 Yr. Alfalfa 
Oats-3 Yr. Alfalfa 
Group 3 Land 
Corn-Wheat 
Corn-Barley 
Rye-Corn-Oats-4 Yr. Alfalfa 
Group 4 Land ' . 
8 , 000 
Add 
All Act. 
Unl. Corn 
0 
0 
11 
0 
0 
9 
Wheat-Corn-Oats-3 Yr. Alfalfa 0 
Wheat-Barley-Corn-
Oats-2 Yr . Alfalfa 0 
Rye-Corn-Oats- 4 Yr. Alfalfa 2 
Grass 0 
8 ,000 
Add 
All Act. 
Lim .Corn 
1 76 
0 
0 
0 
158 
0 
0 
42  
0 
0 
8, 000 8,000 8 ,000 
Add Add Add 
1 Gilt No Hogs No Hogs 
Lim.Corn Unl. Corn No An.Buy 
Unl. Corn 
Acres 
202 167  342 
115 111 100 
0 0 0 
0 2 50 398 
286 0 0 
0 0 0 
0 0 20 
7 6  0 0 
0 0 0 
0 66  85 
,::.. 
,::.. 
TABLE 12. CROP . AND LIVESTOCK ACTIVITIES AND CORN PURCHASED, 8,000 DOLLAR AVERAGE LABOR INCOME 
PLANS ; SELECTED FARMING SYSTE�.S. 
8 , 000 8 , 000 8 , 000 8 , 000 8,000 
Add Add Add Add Add 
UNITS All Act. All Act. 1 Gilt No Hogs No Hogs 
Unl.Corn Lim.Corn Lim.Corn Unl.Corn No An.Buy 
Unl. Corn 
CROPLAND 
Wheat Acres 0 7 41  153 228  
Corn Acres 2 174 257  209 3 73 
Oats Acres 4 7 13 0 3 
Darley Acres 0 86 156 0 0 
Flax Acres 0 88  130 111 196 
Rye Acres 2 0 0 0 0 
Alfalfa Acres 14 14 8 3  5 7  60 
Grass Acres 0 0 0 66  8 5  
Summer fallow Acres 0 0 0 0 0 
Total Cropland Acres 22  3 76 680 596  945 
Corn Purchased for 
Average - Labor Income Bushels 11,155 0 0 4 , 804 0 
Low Labor Income Bushels 11,200 2 , 6 7 7  4,150 7, 254 0 
LIVESTOCK 
2 Sows, 4 Litters Sows 50 30 0 0 0 
Beef Cow Herd Head 0 10 0 0 7 6  
Past . Ca .,  No Sil. Head 9 0 17 7  173 5 8  
Dlt. Ca . ,  No Sil. Head 0 0 0 11 0 
. .t--
TABLE 13. OPERATOR AND HIRED LABOR, BY PERIODS ; 8 ,000 DOLLAR AVERAGE LABOR INCOME PLANS ; 
SELECTED FARMING SYSTEMS. 
8,000 8 , 000 8,000 8, 000 
Add Add Add Add 
All Act. All Act. 1 Gilt No Hogs 
8,000 
Add 
No Hogs 
Unl.Corn L:im . Corn Lim. Corn Unl .Corn No An.Buy 
Unl. Corn 
Hours 
OPERATOR LABOR 
Period 1 523  . 355  360 3 78 598  
Period 2 176  182 3 05 268  351  
Period 3 3 2 2  781,'c 7 81* 7 81* 781* 
Period 4 312  481 8041c 8041� 8041� 
Period 5 165 1G6  199  188  257  
Total 1, 498 1 , 9 65 2 , 400  2,419 2, 7 91 
HIRED LABOR 
Period 1 0 0 0 0 0 
P,eriod 2 0 0 0 0 0 
Period 3 0 0 663 544 887 
Period 4 0 0 81  0 137 
Period 5 0 0 0 0 0 
Total 0 0 744  544 1, 024 
*Indicates maximum operator labor available in that period. 
. � .  
TABLE 14. COMPUTATION OF LABOR INCOME FROM GROS S INCOME ; 8,000 DOLLAR AVERAGE LABOR INCOME 
PLANS ; SELECTED FARMING SYSTEMS. 
8 , 000 8,000 8 , 000 8 , 000 8,000 
Add Add Add Add Add 
All Act. All Act. 1 Gilt No Hogs No Hogs 
Unl. Corn Lim.Corn Lim . Corn Unl. Corn No An.Buy 
Unl. Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 33,831 24 ,294 56, 799  58,353 · 3 7,9 6 6  
Operating & Overhead Exp. 23,278 10 ,33 7 3 7,205 39,599  14,920 
Depreciation 501 1 , 175 2 , 130 1,930 _ 3,091  
Interest 1 , 867 1 , 628 3 , 76 3  3,838 4,020 
Return to Land 185 3 ,154 5, 701 4,986 7,935 
Average Labor Income 8 , 000 8 , 000 8 , 000 8,000 8,000 
Lm� YIELD LABOR INCOME 
Gros s  Income 33,812 22 ,882 51,711 54 , 6 69 26,875 
Operating & Overhead Exp. 23,792 13,9 60 42 ,247 42,539 14,920 
Depreciation 0 0 0 0 0 
Interest 1 , 86 7  1 , 628 3,763 3,838 4,020 
Return to Land 185 3 ,154 5 , 701  4,986 7,935 
·Low Yield Labor Income 7,9 68 4 , 410 0 3,306 0 
was reached. This meant that the livestock activities would be based 
on the feed grain supply which would be  available in an average crop 
yield year. 
In order to provide an average labor income of  8, 000 dollars in 
this sttuation, 723 acres of land w.er� required compared with 4 2  
acres with the unrestricted mo·del (Table 10.) • This was more than 
a 1, 700 per cent increase in acreage � In line with this, cropland 
- acreage increased from 22 acres to 376 acres when corn buying was 
not allowed. 
Crop activities became more cash crop oriented, as well as pro­
viding the necessary feed grain. A corn-flax rotation was used on 
the Group 1 and 2 land, a corn-barley ro,tation on the Group 3 land 
and a wheat-barley-corn-oats-alfalfa-alfalfa ro-tation on the Group 4 
land (Table 11) . Wheat and flax were the cash crops produced in 
this situation as compared to the small amounts of rye produced in 
the first set of models (Table 12) . 
Total investment with this model was 76 , 5 26 dollars, compared 
�ith 33,408 dollars with unrestricted feed grain buying. Inve�tment 
in land represented 66 per cent of this 76,5 26 dollars. The land 
investment in the model with unlimited feed g rain buying only repre­
sented 9 �er cent of  the total capital required. Land investment 
was the principle capital requirement with all the models except the · 
ones which included all activities and unlimited corn buying (Table 
10). The labor requirement of  1, 965 hours was all provided by the 
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operator. In the unlimited feed grain buying model only 1,498 opera­
tor labor hours were required (Table 13) .  
Another effect of restricting corn purchases was the switch 
from buying feeder calves and feeding them out, without silage, on 
pasture to raising a beef cow herd and selling feeders (Table 12). 
Since ' feed · ·grain could not be ·purchased ·, ·exce·pt as ' allo -1ed in low 
crop yield years, it had to be raised. Each acre of cropland which 
was added was accompanied by an appropriate runount of native hay 
land and range land. The feed grain was used primarily for feeding 
hogs. Unless the operator brough t in a cat tle activity of some kind, 
the native hay and rangeland resources would have been largely unused. 
The beef cow herd made b e t ter use of this grazing land than would 
feeding calves on pasture, since grain to feed calves had to be 
purchased. 
Gross income e�rned on the average was 24, 2 94 dollars (Table 
14) .  The low crop yield gross income was only 22,882 dollars due 
to the lower crop yields. Operating expenses in the low crop yield 
years were higher than for the average crop yield years b ecause of 
the need to purchase f eed grains. 
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The average labor income provided was the required 8, 000 dol­
lars. The low crop yield labor income was 4,410 dollars. This was 
well below the low crop yield labor income of 7, 9 68 dollars provided 
when unlimited corn buying was allowed . The reason for this dif ference · 
was the fluctuation in crop yields. Not only did receipts from 
cash crops go down in low yield years, but also feed grain inputs 
had to be purchased. 
Other interesting facets of this set of models are shown in 
Tables A-10 and A-11 of the appendix .  Appendix Table A-11 shows 
· the .:trend ·in lives tock acti  ities from · th e low labor income- plan, 
with both a hog system and a beef cow herd through the h igh labor 
income plan � wh ich . included only ;he hog sys·tem. This shift in 
emphasis from a diversified livestock activity to an intensive hog 
feeding activity reflected the restriction of  operator labor. The 
low and middle labor income plans did not include hired labor but 
the high labor income plan included L� 34  hours of labor in addition 
to the 2,500 hours provided by the operator (See Appendix Table 
A-10). As operator labor became limiting in certain time periods , 
it  became more profitable to give up the beef cow herd in favor of 
concentrating on hog production. It proved to be more profitable 
to leave the na tive hay and rangeland largely unused than to hire 
more labor to raise a beef cow herd. 
Models with Restricted Hog Activi ties and Unlimited Corn Buying 
The GP-5 study bro gh t out the fact that many farmers in the 
study area utilize the one gilt , one litter hog system . It was 
therefore decided to construct models which only aliowed this type 
of hog system. The set of models so constructed had limited corn 
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buying and included all of  the activities except the two sow , four 
litter and one sow, two litter hog systems. 
Now that the hog activities were restricted as well as the buy­
ing of  corn, the land required to provide 8,000 dollars o f  average 
labor. income j_n_creased to 1, 307 acres (See Table 10) .  Cropland 
came · to · 680 acres. The crop rotations , as . -shown in Tab le 11, · ,were 
corn-flax and wheat-flax-alfalfa-alfalfa on the Group 1 and 2 land , 
corn-barley on the Group 3 land aI_!d wheat-barley-corn oats-alfalfa­
alfalfa on the Group 4 land. These crop rotations are similar to 
the crop rotations used in the plans with all activities pennitted 
and limited corn buying, except that the wheat-flax-alfalfa-alfalfa 
rotation on the Group 1 and 2 land was not used. 
Total capital required increased to 146,110 dollars (Table 10) .  
The largest capital requirement was for land, but the greatest per­
centage increase in capital investment took place in investment in 
livestock. This was because cattle activities require more investment 
per dollar of  income than do hog activities. In all the previous 
plans, hog activities were the principle animal feeding alter�atives 
used , while this plart concentrated on cattle feeding. 
Livestock production was concentrated in the raising of feeder 
calves on pasture with no silage. One hundred and seventy-seven 
head of  feeder calves were purchased and fed to market weights in 
this manner (See  Table 12) . 
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Labor requirements also increased, with the operator having to 
provide 2,400 hours of his time and hire 744 hours for the middle 
labor income plan . Hired labor was needed in periods 3 and 4 as is 
shown in Table 13 . 
Average gross income was 5 6,79 9 dollars (Table 14) . The re­
quired 8,000 dollar average labor income was provided from this 
gross . Low crop yield gross income came to 51,711 ddllars , reflect­
ing the drop in returns from cash crops . Low crop yield labor income 
was O in this situation. Thus a farmer following this plan would 
achieve his labor income target on the average, but in low crop yield 
years, he would have no return to his labor and management . 
The effect of increasing the labor income targets on labor re­
quirements can be seen in Appendix Table A-19. The low labor income 
plan did not require hired labor, but both the middle and high labor 
income plans did. 
Another effect of increasing the average labor income require­
ment is shown in Appendix Table A-20 . The low labor income plan 
made use of both the single gilt hog system and the feeding of ' calves 
on pasture without silage, but the middle and high labor income plans 
concentrated on the calf feeding activi ty alone. Operator labor 
shortages in periods 3 and 4 dictated this change in emphas is. 
Models with No Hog Activities and Unlimited Corn Buying 
The - next set of models was constructed in such a way as to allow 
only cattle activities as feeding alternatives, plus the unlimited 
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buying of corn. The acreage required to provide 8 , 000 dollars of 
average labor income was 1,143 acres (Table 10) . This large acreage 
was needed even though feed grain inputs could be purchased .  The 
reason was that the cattle required grazing land. Land purchased to 
provide the grazing area also provided cropland. 
Capital requirements , as compared to those in the previous plans 
which included limited corn buying , declined in general with the de­
cline in acerage . However, the la__rger number of cattle on f ed caused 
the livestock investment to rise slightly . In addition , the operating 
capital requirements rose somewhat . 
Crop rotations utilized in the middle labor income plan were 
corn-flax and wheat-flax-alfalfa-alfalfa on Group 1 nd 2 land, corn­
wheat on Group 3 land and grass on Group 4 land (Table 11). The use 
of Group 4 land for grass rather than crops reflected the grazing 
needs of the cattle activities . 
Feeder calves were purchased rather than raised. Of the 184 
feeders bought , 1 7 3  were fed on pasture with no silage . The other 11 
were fed in drylot without silage . A glance at Table 12 shows_ that 
the unlimited buying of  corn had several important effects on the_ crop 
and livestock activities as compared with the previous model where 
corn buying was limited . The cattle numbers rose slightly from 1 7 7  
head to 184 head, with corn buying substituting for a portion o f  feed 
grain production . Therefore, fewer acres were required . At the same 
time , the crop activites were altered . Group 3 land was used to pro­
duce corn and wheat rather than corn and barley (See Table 11) . This 
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reflected the reduced need to produce feed grains. Furthennore , the 
Group 4 land was used to produce grass for grazing rather than the 
crop rotation found in the previous set of plans . 
Labor had to be hired in period 3 while the operator provided 
2,419 hours of labor .  The breakdown of these labor requirements is 
shown in Table 13 . 
Average gross income of 58, 353 dollars netted 8,000 dollars 
average . labor income to the. operat_or (Table 14) . The low yield 
gross income was 5 4,669 dollars which provided a 3,306 dollar low 
yield labor income . The cropland was susceptible to low yields and 
accounted for the 4,694 dollar difference between the average and 
the low crop yield labor income . 
As  the labor income requirements of this .o el were r i ed f om 
the 5 , 000 dollar level to the 12,000 dollar level, a change in empha­
sis in the feeding activities took place . Both the low and middle 
labor income plans included feeding calves on pasture, without silage , 
and the feeding of calves in drylot, without silage (See Appendix 
Table A-23 ) . However, labor requirements in periods 3 and 4 resulted 
in high labor income plans that concentrated on feeding calves on 
pasture, without silage . 
Models with No Hog Activities ,  No Animal Buying 
and Unlimited Corn Buying 
When the hog activities were eliminated from the models, cattle 
feeding took their place in the plans, but the beef cow herd was not 
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utilized. Rather, the calves were bought. It was therefore decided 
to eliminate calf buying in order to determine the effects of such a 
model. The models- so constructed had all of the activities except 
those concerned with buying animals or raising hogs. 
Even- with these restrictions, a · straight cash crop farm plan 
d id not enter. Rather, a beef cow herd was used to provide calves 
to be fed, without silage, on pasture. The beef cow herd required 
, a considerable .amo nt of . grazing land . In order to provide this 
grazing land, cropland had to be purchased as well. Total land re­
quired to meet the 8,000 dollar average labor income target was 
1,819 acres. This was the largest land requirement of any of the 
middle labor income plans looked at so far (See Table 10). 
The cropland of 945 acres was seeded in the following rotations: 
corn-flax and wheat-flax-alfalfa-a�falfa on the Group 1 and 2 land, 
corn-wheat on the Group 3 land, wheat-corn-oats-alfalfa-alfalfa­
alfalfa and grass on the Group 4 land. Except for the wheat-corn­
oats-alfalfa-alfalfa-alfalfa rotation on the Group 4 land, these 
rotations were the same as those in the previous plan which had 
included animal buying (See Table 11). 
The increase in acreage caused land investment to rise by more 
than 47,000 dollars, as compared to the previous model which had 
allowed animal buying. Crop machinery and livestock investment also 
increased, but investment in livestock facilities and operating capi­
tal requirements declined. The shift in cattle �eeding activities 
caused these declines (Table 10). 
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A beef cow herd of 76 head was used in the middle labor income 
plan to provide beef for sale, as well as 5 8  calves for feeding. 
The calves were fed, without silage, on pasture (Table 12). This 
re�resents a drop in animal numbers from the previously di scussed 
model which allowed animal buying. Fewer animals were fed out and 
more income was derived from cash crops. 
The operator provided 2,791 hours of labor and had to h ire 1,024 · 
lab1or hours . The hired labor was heeded in periods 3 and 4, from May 
. through September, as is shown in Table 13. 
Average gross income was 3 7,9 66 dollars (Table 14). The aver­
age labor income was the required 8,000 dollars. But an operator 
l�llowing such a plan would only gross 26,875 dollars in low crop 
yield years, and his labor income in those years would be nonexistent. 
No corn buying was needed (Table 12) . Even in low crop yield 
years, the feed grain requirements could be met from farm production . 
Therefore, allowing unlimited corn purchasing had no effect on this 
plan. The same plan would have been brought in if corn buying had 
been limited. 
Effects of Unlimited Corn Buying 
Whether corn buying was limited or not had an important effect 
on all the plans except the last one, where the crop acreage was quite 
large. These effects were twofold. First, the unlimi ted purchasing 
of corn usually allowed a smaller land requirement in order to  meet 
the labor income target . Secondly, unlimited corn buying helped to 
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reduce the effects of crop yield variations on the operator ' s labo·r 
income. These were the two main effects of allowing corn buying to 
be unlimited, although there were some other minor effects on crop 
rotations employed by the opera tor. · 
Capital Investment Analysis 
Capital investment varied a great deal. The total capital re­
quired to provide an average labo� income of a, OOO dollars ranged 
from 33,408 dollars , when hogs were raised intensively and corn 
buying was unlimited , to 185, 756 dollars when no hog activities or 
animal buying were allowed . 
Land was usually the major investment except in the plans which 
allowed all the hog activities and had no limits on corn buying. 
For instance , the land investment of the middle labor income model of 
the aforementioned plan represented only 9 per cent of the total 
capital required. On the other hand, the land investment for the 
middle labor income plan, which did not include hog activities or  
animal buying, represented nearly 69 per cent of  the total capital 
required. 
Investment in livestock was quite high where cattle activities 
were prominent. Operating capital was another fairly large capital 
requirement as can be seen in Table 10. 
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Gross Income Analysis 
The lowes t gross income needed to provide 8 , 000 dollars of 
average labor income was 33, 831 dollars which occurred when unlim­
ited corn buying and intensive hog feeding were allowed. The 
highest gross income necessary to provide this average labor income 
was 58 ,353 dollars , when corn buying was unlimited and no hog ac­
tivities were allowed . 
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Yield fluctuations caused differences between the average gross 
income and the low crop yield gross income. This was due to the 
reduction in the cash crops produced in low crop yield years. There­
�ore, when cash crop production was low, as in the plans with inten­
sive hog production and unlimited c0rn buying, the difference between 
gross incomes was small (See Table 14). Bu t when the cash crop acre­
age rose, this difference grew larger. For instance, in the plan which 
allowed no hogs and no animal buying, and required the operator to make 
an average labor income of 8 , 000 dollars, the difference in gross in­
comes was 11, 091 dollars. This difference represented 29 per cent of 
the average gross income from this model. 
Operating and Overhead Expense Analysis 
The operating and overhead expenses also varied considerably. 
Such things as the purchase of corn, the type of feeding activity 
and the size of the farm all contributed to this variance. The 
smallest operating and overhead expense in a pla� required to provide 
8 ,000 dollars of average labor income was 10,337 dollars (See Table 
14) .  This occurred when all activities were permitted but corn buy­
ing was limited. The largest operating and overhead expense in a 
mode°! required to make 8,000 dollars of average labor income was 
3 9, 599 dollars. The plan requiring this amount was the one in which 
no hog activities were allowed and corn buying was unlimited. 
The operating and overhead expenses incurred in the average 
crop yield yea-rs diffe·red from those of the low .crop yield years. 
This was a result of the feed grain and hay which had to be purcha-s ed 
in the low yield years . The largest such difference in the middle 
labor income plans occurred in the plan which included only the one 
gilt, one litter hog system and limited corn buying. In the middle 
income plan of this set, 4, 150 bushels of corn were purchased in low 
crop yield years, and this was the major reason that the operating 
and overhead expenses of the low crop yield year were 5,042 dollars 
higher than the operating and overhead expenses of the average crop 
yield year. 
Disposable Income 
Table 14 was constructed so as to give an idea of what the dis­
posable income would be if all of the resources were owned by the 
operator. Distribution of income flows other than labor income are 
grouped directly above the labor income. For instance, if the opera­
tor owned all of the land he farmed , then the return to land would be 
a cash flow to him and would become a part of his disposable :i.ncome. 
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Similarly , if he owned outright. all of his crop. machinery and livestock 
facilities , a considerable part of the interest shown would be a cash 
return on his owned resources. The depreciation indicated would be a 
cash - flow , but of course it should be directed into the replacement _of 
equipment and facilities. Total disposable income could , therefore , 
be well in excess of the labor income depending on the extent of owned 
resources. 
For example, if the operator -had full equity in his animal , 
machinery and land resources in the unrestricted middle labor income 
model he would have realized a disposable income of 10 , 052  dollars. 
This was arrived at by adding the interest charges of 1 , 867 dollars , 
the return to land of 185 dollars and the return to labor and manage­
ment of 8 ,000 dollars (Table 14) .  In the other plans discussed in 
this chapter , the return to land represented a larger income flow to 
·the operator. For instance , in the middle labor income plan wh ich 
did not include hog feeding or animal buying , the average disposable 
income for an operator with full equity would have been 19,955 dol­
lars. In this case the interest charges were 4,020 dollars, the 
return to land was 7 ,935 dollars and the return to operator labor 
and management was 8 ,000 dollars. The full equity average dis­
posable income for the other plans discussed in this chapter fell 
between 10 , 052 and 19 ,955 dollars. 
The full equity dispo_sable incomes available in low crop yield 
years would be less than those for the average crop yield years by . 
the amount o f  the difference in labor income. For instance , in the 
. ... 
model which did not include hog feeding or animal buying activities, 
the average full equity disposable inc·ome was 19,955 dollars . The 
low crop yield full equity disposable income for that plan was 
11, 955 dollars. The 8,000 dollar difference in these two figures 
was accounted for by the fact that the average labor income was 
8,000 dollars while the low crop. yield labor income was zero dollars . 
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Chapter  V 
EFFECTS OF A MINIMUM LABOR INCOME REQUIREMENT 
ON THE LEAST COST ACHIEVEMENT OF SPECIFIED 
FARM LABOR INCOME GOALS 
� one of the maj or objectives of this stud y was to de termine the 
effects of a minimum l abor income requirement on the le ast cost 
achievement of specified farm income goals. To accom pl ish this, the 
models desc ribed in Chap ter  Fou r were se t up ag a:i. n, but this time a 
minimum l abor income was required in addition to the ave r age l ab or 
income. These minimum l ab or i ncomes were se t at  2 , 000 d ol lars for 
t he 5 , 000 d ol lar ave r age labor income _ models, 3, 200 dol lars for the 
8, 000 dol lar average l abor income models and 4, 800 doll ars for the 
12, 000 dollar ave r age labor income models . 
As in Chapter IV, the discussion in this chapter will concentrate 
on the middle  labor income plans . However, a special analysis of a 
low l abor income plan that had the distinction of being the onl y 
plan to exactly  mee t  b oth labor income targe ts, will also be made.  
When the low crop y ield labor income, as de termined for the 
pl ans d escribed in Chapte r  IV, exce eded the minimum labor income 
requireme nt, this requirement had no effe ct on the solution. That 
is to say t he average labor income targe t was re ached in the most 
efficient manner, and this solution allowed the minimum labor  inCOiLle. 
requirement to be met or exceeded . 
For example, the planning situation which required an · average 
labor income of 8,000 dollars, a min'imum labor income of 3,200 dol­
lars, allowed no hog activities and did noi limit corn buying, had 
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a s�lution identical to the plan in Table lO which had the same farming 
system, but only required the average labor income target. For details 
of th is plan, compare tables 10, 12 and 14 in Chapter IV with tables 15, 
18, and 19 in this chapter. Because the results are the same in these 
cases , only those models wh ich were unable to reach the minimum labor 
income requirement in low crop yield years will be d iscussed and an­
alyzed in this chapter. 
Analysis of the Individual Models 
As can be seen from Table 14 in Chapter IV, only two planning 
situations failed to realize the minimum labor income wi thout  being 
required to reach it in low crop yield years. These were (a)  the 
planning situation wh ich restricted hog activities to the single gilt 
system and did not allow unlimited corn buying and (b) the planning 
situation wh ich did not allow any hog activities or animal buying, but 
allowed unlimited corn buying. In both of these plans, the low yield 
labor income added up to zero . In order to illustrate the effects of 
the minimum income requirement, the middle income results of these 
models from Chapter IV are repeated in Tables 15 through 19 of this 
Chapter in conjunction with the similar models with the minimum labor 
income requirement included as a restriction for -planning. 
TABLE 15 . LA..�D , LABOR AND CAPITAL REQUIREMENTS ; 8 ,000 DOLLAR AVERAGE , 3 , 2 00 DOLLAR LOW CROP 
YIELD LABOR INCOME PLANS ; SELECTED FARMING SYSTEMS AND OPERATOR O�JECTIVES .  
8 , 000 8 , 000 8 , 000 8 , 000 8 , 000 
3 ,200 Add 3 , 200 Add 3 , 200 
UNITS 1 Gilt 1 Gilt No Hogs No Hogs No Hogs 
Lim .Corn Lim .Corn No An . Buy No An . Buy Unl.Corn 
Unl . Corn Unl . Corn 
LAND 
Cropland Acres 898 680  1 , 159 945 596  
Native Hay Acres 217 165 281 229 144 
Rangeland Acres 53 7 40 6 693 566 3 5 5  
O ther Acres 7 4  56  96, 7 8  48 
Total Land Acres 1 , 726 1 , 307 2 , 229  1 , 819 1 , 143  
LABOR 
Operator Hours 2 , 858  2 , 400 2 , 7 75 2 , 7 91 2 , 419 
Hired Hours 1 , 704 744 1 , 261  1 , 024 544 
Total · Labor Hours 4 , 562  3 , 144 4 , 036  3 , 815 2 , 9 6 3  
CAPITAL INVESTMENT 
Land Dollars 120 , 820 91 , 4 90 156 , 030  127 , 330 8 0 , 010 
Lives tock facilities Dollars 6 , 609 5 , 342 5 , 229 4 , 75 5  5 , 553 
Crop machinery Dollars 12 , 810 9 , 5 7 0  13 ,692  12 , 846 8 , 250 
Livestock Dollars 28 , 034 19 ,240  25 , 600 23 , 644 20 , 001  
Operating Capital Dollars 4 7 , 7 09 20 , 468  16 , 2 84 17 , 181 21 , 663  
Total Capital R�quired Dollars 215 , 9 82 146 , 110 216 , 9 05 185 , 7 5 6  135 , 4 7 7  
TABLE 16. OPERATOR AND HIRED LABOR , BY PERIODS ; 8 , 000 DOLLAR AVERAG� , 3 , 200 DOLLAR LOW CROP 
YIELD LABOR INCOME PLANS ; SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES·. 
8 , 000 8 , 000 8 , 000 8 , 000 8 , 000  
3, 200 Add 3 , 200 Add 3 , 200 
1 Gilt 1 Gilt No Hogs No Hogs No Hogs 
Lim .Corn Lim.Corn No An.Buy No An . Buy Unl.Corn 
Unl.Corn Unl.Corn 
--
Hours 
OPERATOR LABOR 
Period 1 5 64 360  5 9 6  5 9 8  3 78 
Period 2 401 305  417* 351 268 
Period 3 781* 7 81* 7 31,'( 7 81* 7 81* 
Period 4 804,'( 804* 804* 804*· 804* 
Period 5 308* 19 9 176 257  · 1aa 
Total 2 , 85 8  2 ,400 2 , 7 75 2 , 791 2 ,419 
HIRED LABOR 
Peri-od 1 0 0 0 0 0 
Period 2 0 0 0 0 0 
Period 3 1 , 212 663  699  887  544 
Period 4 484 81 562  13 7 0 
Period 5 8 0 0 0 0 
Total 1 , 7 04 744 1 , 261 1 , 024 544 
*Indicates maximum operator labor availab le in that period was used. 
°' 
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TABLE 17. CROP ACTIVITIES IN 8 ,000 DOLLAR AVERAGE, 3, 200 DOLLAR LOW. CROP YIELD LABOR 
INCOME PLANS ; SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES. 
8 , 000 8, 000 8 , 000 8 , 000  
3 ,200 Add 3 , 200 Add 
1 Gilt  ·l Gil t  No Hogs No Hogs 
Lim . Corn Lim . Corn No An . Buy No An.Buy 
Unl.Corn Unl. Corn 
-
Acres 
CROP ROTATION 
Group 1 & 2 Land 
Corn-Flax 419 202 0 I 342  
Summerfallow-Wheat -Flax 0 0 542 0 
Wheat-Flax-2 Yr. Alfalfa 0 115 0 100 . 
Group 3 Land 
Corn-Wheat 0 0 255 · 398  
Corn-Barley 3 78 286 0 0 
Summer fallow-Wheat 0 0 233 0 
Group 4 Lanq 
Wheat-Corn-Oats-3 Yr. Alfalfa 0 0 129 20 
Wheat-Barley-Corn-
Oats-2 Yr. Alfalfa 100 7 6  0 0 
Grass 0 0 0 85 
8 , 000 
3 , 200 
No Hogs 
Unl.Corn 
16 7 
0 
111 
250 
0 
0 
0 
0 
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TABLE 18. CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED ; 8,000 DOLLAR AVERAGE, 3, 200 DOLLAR 
LOW CROP YIELD LABOR INCOME PLAL�S ; SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES. 
8, 000 8 , 000 8 , 000 8, 000 8,000  
3 , 200 Add 3,200 Add 3, 200 
UNITS 1 Gilt 1 Gilt No Hogs No Hogs No Hogs  
Lim . Corn Lim. Corn No An .Buy No An.Buy Unl.Corn 
Unl.Corn Unl. Corn 
CROPLAND 
Wheat Acres 1 7  41  446 228 153 
Corn Acres 415 2 5 7  149 3 73  209 
Oats Acres 17  13 22 3 0 
Barley Acres 206 156 a 0 0 
Flax Acres 210 130 180 196 111 
Rye Acres 0 0 0 0 0 
Alfalfa Acres 33  83 65 60 57 
Grass Acres 0 0 0 85 66 
Summer fallow Acres 0 0 297  0 0 
Total Cropland Acres 898 680 1,159 9 45 596  
Corn Purchased for 
Ave. Labor Income Bushels 0 0 0 0 4, 804 
Low Labor Income Bushels 6,3 9 2  4, 150 1, 303 o - 7, 254 
LIVESTOCK 
Beef Cow Herd Hefid 0 0 7 6  7 6  0 
Dlt. Ca., No Silage Head 0 0 0 0 11 
Past. Ca . ,  No Silage Head 139  1 7 7  5 8  5 8  1 7 3  
Dlt. Ylgs .,  P�riod 1 
& 2 ,  No Silage Head 160 0 0 0 0 
TABLE 19. COMPUTATION OF LABOR INCOME FROM GROS S INCOME ; 8 ,000 DOLLAR AVERAGE , 3 , 200 DOLLAR 
LOW CROP YIELD LABOR INCOME PLANS ; SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES . 
8 , 000 8 , 000 8 , 000 8 , 000 8 , 000 
3 ,200 Add 3 , 200 Add 3 , 200 
1 Gilt 1 Gilt No Hogs No Hogs No Hogs 
Lim . Corn Lim . Corn No An .Buy No An. Buy Unl .Corn 
Unl . Corn Unl. Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross  Income 90 , 917 56 , 7 99  40 , 7 83 3 7 , 966  58 , 353 
Operating & Overhead Exp. 65 , 7 02 3 7 , 205 16 , 205 i 14 , 920 3 9 , 59 9  
Depreciation 4 , 148 2 , 130 2 , 757 3 , 09 1 1 , 9 30 
Interes t  5 , 538 3 , 763 4 ,0 98 4 ,0 20 3, 838  
Return to  Land 7 ,529 5 , 701 9 , 723  7 , 935 4 , 986  
Average Labor Income 8 , 000 8 , 000 8 , 000 8 , 000 8 , 000 
LOW YrELD LABOR INCOME 
Gross Income 88 , 895  51 , 711 32 , 576  26 , 8 75 54 , 669  
Operating & Overhead Exp. 7 3 , 126 4 2 , 24 7  1 7 , 728 14 , 920 4 2 , 539 
Depreciation 0 0 0 0 0 
Interest  5 , 538 3 , 763 4 , 098 4 , 0 20 3 , 838  
Return to  Land 7 ,529 5 , 701 9 , 723 7 , 935 4 , 9 86 
Low Yield Labo� Income 2 , 7 02 0 1 , 0 2 7  0 3 , 306 
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Models  with Restricted Hog Activities and Limited Co rn Buyi.n.g 
The f irs t pl anning situation where the minim um l abor income re­
qui�ement had an effect was the one in which swine feeding enterprises 
were restricted to the s ingle gilt, one litter sys tem and corn buying 
was limited . When the minimum l ab or income requirement was included 
in this s et of models , the acreage requirements went up . For instance, 
the acreage for the middle l ab or .income model rose to 1 , 726 acres as 
comp ared to 1 , 307 acres whe n a minimum l ab or income was no t requ ired 
(See Tab le 15 ) .  
Animal numb ers rose quite sharply as a means of attempting to 
s atisfy b oth the average l ab or income and minimum l ab or income tar­
gets. In al l, 299 head of cattle were f ed during the year. This 
number of cattle required not only a considerab le amou nt of l and, 
but also a l arge investment in lives to ck and high operating capit al 
needs . The increased capital requirements are s hown in Tab le 15.  
This tab le s hows that the attempt to mee t  the minimum l ab o r  income 
requirement caused a 32 per cent increas e in l and inves tment, - a 46  
per cent increase in animal inves tment, a 133  per cent increase in 
operating capital needs and a 48  per cent increase in total capi tal 
required . 
Simil arly, more l ab or hours were needed. Operator s upplied 
hours rose  from 2, 4 00 hours to 2 , 858 hours ( T ab le 16) . Hired lab or 
hours increas ed almos t  1, 000 hours, from 744 hou_rs to 1,  7iJ4 hours . 
Labor was hired in period 3 (1, 212 hours ) ,  period 4 (484 hours) and 
period 5 (8 hours ) . 
The crop rotations were onl y changed s ligh tly by the minimum 
labor income requirement. The Group l and 2 l and was seeded to just 
the corn-fl ax rotation instead of both the corn-fl ax and wheat-flax­
alfalfa-al f al f a  rotations (See Table 17) .  
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The purch asing of feeder calves and fe eding them without sil age, 
on  pasture was continued ,  but, in addition, Period 1 and Period 2 stock­
ers were purchased and fed, with out silage , in drylot .  The one gilt, 
one litter hog system did not enter the pl ans even though it was an 
al ternative (Table 18) .  
The minim um l abor income requirement in the middle l abor income 
model caused gross average inc ome to rise to 9 0 ,917 doll ars . This 
compares to a gross income of 56, 799 dollars when there was no mini­
mum labor income restriction (Table 19 ) . The low crop yiel d  gross in­
come was 88, 895 dol l ars. The average gross inc ome provided the 8 ,000 
d ollar average l ab or income target, but, despite the l arge incre ases 
in resources used ,  the closest that the low crop yield  l abor income 
could get to its 3, 200 dollar targe t was 2 , 702  dollars. This was 
still 500 d ollars shor t of the minimum labor income target. Thus a 
farmer following such a pl an under the give n conditions would not be 
able t o  provide his desired minimum labor income in l ow crop y ield 
years. 
Models with No H og Activities, No  Animal Buying 
and Unlimited C orn 
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The other planning situation in Chapter IV which did not provide 
at least the minim tun labor income re quirement in low crop yield years 
was the one which al lowed no hog activities or animal b uying, b ut 
did al low unlimi ted purchases of corn. When the minimum lab or 
income require ment was added to the middle income mode l ,  the acreage 
required for the optimum plan rose from 1 , 819  acres to 2 , 229 acre s . 
T otal capital required rose from 185 , 756  dol l ars to 216 , 9 05 
dollars. Most of this increase took place in the land investment 
because of the additional 410 acres. In fact , operating capital re­
quirements declined from 17 , 181 dol lars to 16 , 284 dol lars. 
Operator lab or supplied in the midd le labor income model did 
not change ve ry much when the minimum labor income  re q uirement was 
added, as can be seen in Tab le 15 . Hired labor incr eased from 1 , 0 24 
hours to 1 , 261 hours . It is interesting to note that all of the 
operator's time was used up in period 2 ,  b ut no period 2 labor was 
hired (Tab le 16) . This would suggest that pe riod 2 o perator _lab or 
acted as a restriction in this model and was responsible for the 
level  of the l ivestock activities remaining unchanged from the mode l  
which did not require a minimum lab or income . 
Crop activities, as shown in Table 17 , were al tered to be more 
cash crop oriented . When the minimum labor income was required, the 
sunnner  fallow-wheat-flax rotation was used on Group 1 and 2 land . This 
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comp ares to the use of the corn-flax and wheat-fl ax- alfalf a-alfalfa ro­
tations when no minimum was required . Similarly , the Group 3 l and us e 
was switched f rom us in g  j us t  a corn-wheat rotat ion to using both the 
corn -wheat and a s ummer fallow-wheat rotation . The Group 4 land was 
no longer split be tween the s traigh t gras s  activity and the wheat-corn­
oats -alfalfa-alfal fa-alfalf a  rot ation ,  but rather was concentrated in 
the latter crop rot ation . 
Corn h ad to  be purch ased for the middle l abor income plan in 
low crop yield ye ars , but the corn buying limit was well in excess  
of what was bought (T ab le 18 ) .  In fact, the high l ab or income 
model brought in enough acre s to provide the feed gr ain re q uirements 
even in low yield years, and no corn was purch ased (See Appendix Table 
A-26) . Thus corn w as a cas h crop as well as a feed crop in thes e plan­
ning situat ions . The livestock activities remained exactly the same 
as when the minimum l ab or income was not required. This meant that 
cash crop act ivities were used to reach the minimu m l abor income target . 
Aver age gros s income rose ne arly 3 , 000 dollars to 40 , 783 doll ars 
when the minimum lab or income was required. The target of 8, 000 dol­
l ars of average lab or income was reached . Th e large cash crop acreage 
made this plan very vulnerable to low crop yields . The low crop yield 
gros s income was only 32,576 dollars, alt hough th is was nearly 6 , 0oo · 
dollars h igher than the low crop yield gros s income - provided when 
there was no minim um l ab or income required. Despite this increase in 
low crop y ield gross income, t he labor income which this plan would 
provide in low crop yield years was only 1 , 0 27 dollars, almost 2 ,200 
dollars below t he minimum t arget (T able 19) . 
· T his means t hat a farmer following such a plan wou ld have to 
raise his average labor income t arget considerably, bring in more 
acres and more cat tle to be fed and keep the same minimum labor in­
come t arget if he wished to be sure of at taining his minimum in low 
crop yield years. If he could not , or did not , wish to . do t his, he 
would have to choose a different farming s ystem in order to  ensure 
himself of a minimum labor income in low crop yield years. 
While the middle labor income plan did not alter t he numbers 
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of animals fed when the minimum lab or income rest riction was applied , 
both  the low and the high labor incomes did . That is t o  say t he 
plans for t he low and high labor income plans, as a comp arison of 
Appendix Tab les A-26 and A-29 shows, included more than jus t  an  int en­
sificat ion of t heir cash crop prod uction in response to t he minimum 
labor income requirement. Rather, both t he cash crop and livestock 
act ivities were int ensified. However, none of t hese p lans provided 
t he required minimum lab or income in low crop y ield y ears. 
Even t hough t he minimum labor income target was not re. ached in 
these plans, sever al important inferences can be d rawn from t hese 
results. For inst anc e, in order to reach the minimum labor incooe 
with such farm plans, more land, labor and capit al resources would be 
required .  This in t urn would mean that t he aver age lab or income 
would be in excess of 8, 000 dollars . The ex act farm plan which would 
provide the 3 , 200 dollar minimum lab or income was not de termined. 
Howeve r ,  the type of changes necessary and, to a ce rtain extent ,  the 
degree of these cha�ges were indicated. 
I t  can be seen f rom Tab le 19 that the minimum labor income 
requirement of 3 , 200 dollars was not reached in any of the middle 
labor income models which did not reach the minimum income without 
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the requireme nt. In fact , a glance at Ap pendix Table s A-18 and A-24 
shdws that onl y  in the low lab or income plan , which re stricted hog 
activities and corn buying, were both average and minimum lab or income 
requirements met. In al l the other plans shown in these appe ndix 
tables , the minimum labor income could not be reached without exceed­
ing the average labor income target. 
B ecause this l ow labor income plan was the only one that met both 
lab or income requireme nts , it was decided to do a special anal ysis of 
it. T herefore this model , and its counterpart which did not have the 
minimum labor income requirement, are tabulated in Tab le 20. 
Low Labor Income Model with Restricted Corn Buving 
and Hog Act ivities 
The minimum labor income requirement caused the acreage to 
nearly doub le . Without t he minimum lab or income requirement , the 
acreage needed was 635 acres (Tab le 20) . With the minimum labor in­
come requirement ,  the acreage needed increased to 1 , 1 1 8  acres . 
Requ ired operator lab or als o nearly doub led. In addition , labor 
had to be hire d in the plan with the minimum labor income requ irement. 
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TABLE 20. EFFECTS OF A MINIMUM LABOR INCOME REQUIREMENT : 5000 
DOLLAR AVERAGE LABOR INCOME PLANS ; MODELS WITH LIMITED 
CORN BUYING AND NO TWO OR FOUR LITTER HOG ACTIVITIES. 
5000 5000 
Add 2000 
Uni t 1 Gil t 1 Gilt 
Lim.Corn Lim .Corn 
Total Land Acres 635 1, 118 
Operator Labor Hours 1, 472 2,593 
Hired Labor Hours 554 
Land Inves tment Dollars 44,450 7 8,260 
Lives tock Facilities Inves tment Dollars 2, 45 5  4,915 
Crop Machinery Inve stment Dollars 4, 764  8,266 
Lives tock Inves tment Dollars 7,290 17,267 
Operating Capital Dollars 8,909 40 , 638 
Total Capital Required Dollars 67 , 86 8  149,366  
LIVESTOCK 
1 Gil t, 1 Lit ter Gil ts 19 
Stocker, no silage Head 48 
Pas ture calves, no silage Head 7 5  48 
Drylo t  Ylgs. , Pd. 1 & 2, no silage Head 146 
Average Gross  Income Dollars 31 ,195 59, 716 
Operating and Overhead Expense Dollars 19,780 43,012 
Depreciation Dollars 1,266  2 , 8 7 2  
Interest  Dollars 2, 072 3,955 
Return to Land Dollars 3,077 4, 877 
Average Labor Income Dollars 5,000 5, 000 
Low Crop Yield Gros s Income Dol lars 2 7, 818 58,532 
Operating and Overhead Expense Dollars  22, 669 47,700 
Interes t Dollars 2,072 3,955 
Return to Land Dollars 3,077 4, 877 
Low Crop Yield Labor Income Dollars 0 2,000 
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Total capital required rose from 67, 868 dollars to 149,366 dol-
. lars when the minimum labor income was made one of the operator ' s  ob­
j ectives . Almost 34,000 dollars of this increase was accounted for 
by the addition of the extra land. O ther capital requirements in­
creased in line with the increase in acreage, except for operating 
capital which increased approximately four and one-half times. This 
large change in operating capital can be attributed to the shift in 
emphasis in the livestock feeding programs. 
Hogs were raised, using the one gilt, one litter system, in the 
plan which did not require a minimum labor income. In addition, 75 
head of calves were fed, without silage, on pasture . However, no 
hogs were raised in the plan which required the minimum labor income. 
Rather, only cattle were fed. Forty-eight feeder calves were pur­
chased and fed on pasture , without silage, until they were yearlings. 
Then, an additional 25 Period 1 yearlings and 73 Period 2 yearlings 
were purchased . The yearlings were fed in drylot, without silage, to 
market weight. Operating capital requirements were much higher for  
the Period 1 and 2 yearling feeding activity than for the 1 gilt, one 
litter hog system. 
Average gross income increased from 31,195 dollars to 59,716 
dollars when a minimum labor income of 2,000 dollars was required . 
Despite this increase, the average labor income provided in both plans 
was 5,000 dollars. This was due primarily to the equally large in-
crease in operating and overhead expenses . 
The l ow crop yield gross income increased by almost 31, 000 dol ­
l ars when the minimtnn l ab or income was required . This increase 
al lowed the low crop yield lab or income to rise form  O to 2, 000 d ol ­
lars, as well as meeting increases in the other expense items . • 
O f  the various models used th is was the only plan which exactly 
met b oth l ab or income restrictions. The oth er models were al l re­
stricted b y  th e average lab or income requirement and could not reach 
the required minimum . 
E f fect of the Minimwn Lab or Income Requirement 
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With most o f  the models ,  the minimum income was exceeded in the 
course of providing t he average lab or income targ et. It was only 
when the hog activities were restricted and the corn b uying was 
limited th at the mi nimum lab or i ncome was not reached. In b oth plan­
ning situations where the minimum l ab or income was restrictive, the 
lifting of this requirement al lowed t he us e of  less l and, l ab or and 
capi tal resources in reaching the average lab or inc ome goal .  As long 
as the intensive hog systems were incl uded, reaching the minimum lab or 
- income requirement was no prob lem . However, when they were excluded 
as a l ivestock enterprise alternati ve, the attainment of  the minimum 
lab or income requireme nt in low crop yield y ears meant the emp loyme nt 
of more l and, lab or and c apital than would b e  necessary to reach the 
average l ab or income target in average crop yield y ears. Unlimited 
corn buy ing was generally  another way to reduce resource requ irements . 
7 8  
Therefore, meeting both the labor income requirements can be 
assured by one of three methods. Intensive hog feeding programs can 
be employed or most of the feed requirements can be purchased and fed 
to cattle or hogs, or acreage and the feeding activities can be in­
creased until low crop yield labor income is assured. This latter 
plan · would provide a higher average labor income than was planned for 
in this study. 
Chapter VI 
EFFECTS OF CHANGING THE OPERATOR ' S  
LABOR INCOME OBJECTIVE 
Up to this point , the primary obj ective of th e models h as been 
the minimum resource achievement of the specified average labor in- . 
come target or a combination of average and minimum income goals. 
It was therefore decided to see what effect th ere would be if the 
operator's obj ective were changed to the more conservative one of 
the minimum resource achievement of th e specified minimtnn labor in­
come in low crop yield years with out regard to average income. 
Assuming this as the objective, optimal plans were determined with 
the two sets of models which included all the activities . · Tables 
21, 22 and 23 show th e results of th ese models, along with the results 
of the models which had th e same farming system, but whose operator 
obj ective was the average labor income target . 
Analysis of Individual Plans 
The first set of plans to be analyzed here is the set which was 
unrestricted. That is to say, it included all th e activities and al­
lowed unlimited corn buying . However, th e operator's objective was. 
changed to seeking j ust his minimum labor income in· low crop yield 
years . 
TABLE 21. LAND , LABOR AND CAPITAL REQUIREMENTS ; 8, 000 DOLLAR AVERAGE , 3 , 200  DOLLAR LOW CROP 
YIELD LABOR INCOME PLA.�S : SELECTED FARMING SYSTEMS AND OPERATOR .OBJECTIVES. 
8, 000 Add 8, 000 Add 
3, 200 3,200  3 , 200 3, 200 
UNITS All Act . All Act . All Act. All Act . 
Unl .Corn Unl .Corn Lim. Corn Lim. Corn 
LAND 
Cropland Acres 22  9 3 76 231  
Native Hay Acres 5 2 91  56  
Rangeland Acres 13 5 225  138  
O ther Acres 2 1 31  20  
Total Land Acres 4 2  17  7 23 445 
LABOR 
Operator Hours 1,498  605 1 , 965 1 , 48 7  
Hired Hours 0 0 0 0 
Total Labor Hours 1,49 8  605  1,965 1,487  
CAPITAL INVESTMENT 
Land Dollars 2 , 9 61 1 , 170  50 , 610 31, 150 
Livestock facilities Dollars 4, 753 1, 858  3 , 0 19 4, 343  
Crop machinery Dollars 2 9 4  114 5, 238  3 , 198 
Livestock Dollars 3, 961 1,414 4, 027 5 , 259 
Operating capital Dollars 21, 4 39 8, 939 13 , 632 10, 129 
Total Capital Required Dollars 33,408 13 ,495 76,5 26 54, 0 79 
--
TABLE 22 . CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED: 8, 000 DOLLAR AVERAGE, 3, 200 DOLLAR 
LOW CROP YIELD LABOR INCOME PLANS ; SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES. 
8,0'00 Add 8,000 Add 
3,200 3,200 3,200 3,200 
UNIT All Act. All Act. All Act. All Act. 
Unl.Corn Unl. Corn Lim.Corn Lim.Corn 
CROPLAND 
Wheat Acres  0 0 7 4 
Corn Acres 2 1 174 107 
Oats Acres  4 2 7 4 
Bar ley Acres 0 0 86  107 
Flax Acres 0 0 8 8  0 
Rye Acres  2 1 0 0 
Alfalfa Acres 14 5 14 9 
Total Cropland Acres 22 9 3 76 231  
Corn Purchased for 
Average Labor Income Bushels 11,155 4,493 0 0 
Low Labor Income Bushels 11 ,200 4,509 2 , 6 7 7  2,031 
LIVESTOCK 
2 Sows, 4 litters Sows 50 20 30 0 
1 Sow , 2 litters Sows  0 0 0 23 
Beef Cow Herd Head 0 0 10 1 7  
Dlt . Calves, Silage Head 0 1 0 0 
Dlt. Calves, No Silage Head 0 1 0 0 
Past . Calves, No Silage · Head 9 2 0 0 
TABLE 23 . COMPUTATION OF LABOR INCOME FROM GROSS INCOME ; 8,000 DOLLAR AVERAGE, 3,200 DOLLAR LOW 
YIELD LABOR INCOME PLANS : SELECTED FARMING SYSTEMS AND OPERATOR OBJECTIVES. 
8 , 000 Add 8 , 000 Add 
3,200 3,200 3,200 3,200 
UNITS All Act. All Act . All Act. All Act. 
Unl . Corn Unl . Corn Lim. Corn Lim . Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 33,831 13,6 60 24,294 16,369 
Operating & Overhead Exp. 23,278 9,422 10 , 33 7  7,251 
I 
Depreciation 501 195 1,175 967  
Interest 1 , 867 757 1,628 1,457 
Return to Land 185 7 4  3 , 154 1 ·, 941  
Average Labor Income 8 , 000 3,212 8,000 4 , 753 
LOW YIELD LABOR INCOME 
Gross Income 3 3,812 13,644 22,882 16,334  
Operating & Overhead Exp. 23,792 9,613 13,960 9 , 736  
Depreciation 0 0 0 0 
Interest 1,867 757 1,628 1,457  
Return to Land 
' 
185 74 3,154 1,941 
Low Yield Labor Income 7,968 3,200 4,4 10 3,200 
--
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The second set of plans to be analyz ed is t he set whi ch included 
all th e act ivit ies, but which restricted corn buy ing. Again the 
operator ' s  object i ve was t o  achieve his minimum lab or income in low 
crop yield  years. 
Models wi th All Activiti es and Unlimited Corn Buying 
The plans obtained wi th these models were ori gi nally d iscussed 
in Chapter Four . There i t  was shown that the operat or ' s  a verag e 
lab or income was ach i eved with quite smal l  amounts of land, labor and 
capital. The lab or income fluctuat ions d ue to crop y i el d  variances 
were very small  because feed inputs were purchased rather than raised. 
The plan that i nc luded th e same enterprise al ternat ives, but wit h  
th e more conservat ive ob jective of achieving the minimum lab or income 
at least cost in low crop yield  years, gave results which cl osely 
mirrored the outcome of the af orement ioned mod els . The smal l er labor 
income object ive meant that even fewer resources were neede d. For 
instance, with the mid d le labor income plan, only 1 7  acres of land 
were needed to provide 3, 200 dol lars of labor income in l ow crop y ield 
years (S ee Tab le 21) . Labor requirements fel l  as well,  with only 605 
hours of operat or t i me b eing needed . In fact,  al l the resource re­
q uirements d ecl ined in line with the decl.ine in the operator ' s  labor 
income objective .  
The crop and hog activit ies remained the same as those i n  the 
optimal plans whi ch incl uded only the average lab or income ob jective 
(Table 22).  Of  cours e, both the crop and hog activities were on a 
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smaller scale . However, the cattle activities were al tered somewhat. 
Four feeder calves were purchas ed, but only two were fed on pasture 
without s ilage . The other two were fed in a drylo t, one with silage 
and · th e  o ther withou t. Such a situation in real terms would be im­
practical but the linear programming method often resul ts in small 
numbers. A more practical plan would have been to feed the four calves 
on  pasture wit ho ut silage . This would h ave res ul t ed i n  negl igible 
d ifferences in lab or, capital and land requirements.  
The low crop yield lab or income was the designa t ed 3, 200 dollars 
while the average lab or income was 3, 212 do llars (Tab le 23) . The 
very small d ifference between the average and low cro p  yield labor 
incomes is · exp lained by  the very smal l acreage seeded to crops. 
Models wi th All Activities and Limited Cor n Buying 
The second set of mod els, whi ch had an opera to r  obj ective of 
achieving the mi nimum l abor income at  leas t cost in low crop yield 
years, assumed the farming situation in which al l of the activi ti es 
wo uld be considered as al ternatives, with co rn b uying l imited . The 
ch ange in operat or objective again resulted in a reduction o f  land,  
labor and capital  resources, as  shown i n  Tab le 21. Acreage require­
ments fell from 723 acres to 44 5 acres. .T he operator  had to suppl y  
1, 487 hours o f  lab or, 47 8 hours less than when the - average labor  i n­
come target of  8, 000  dollars was required. Total capital re quired 
fell by 22, 447 do llars with 19 , 4 6 0  dol lars of this repres ented �y 
the decl ine in land in� .  tment . 
Crop activities consisted of corn-barley rotations on both the 
Group 1 and 2 land and the Group 3 land. The wheat-barley-corn-oats­
alfalfa-alfal fa rotation was used on the Group 4 land. This was a 
slight change from the average labor income set of plans, with the 
corn-barley rotation replacing the corn-flax rotation on the Group 
1 and 2 land. Less acres of cropland were 'being employed but they 
were not so vulnerable to yield fluctuations. In addition, animal 
numbers did not decline as much as land did , so a concentration in 
feed oriented crop rotations was necessary in order that the required 
feed grain would be available. 
Twenty-three sows in the one sow, two litter hog system were 
used, with the litters farrowed in the second and fourth quarters. A 
beef cow herd of 17 head was also included (See Table 22). This herd 
was 7 head larger than the herd in the plan which re quired the av­
erage labor income target only. 
The models with the average labor income restriction produced 
results which included the two sow, four litter hog system. But, 
in this plan, the one sow, two litter system proved to be the best 
hog system. Apparently, the less stringent income requirement allowed 
the less intensive hog system as an income earner and still made the 
best use of other resources in minimi zing the land requirement. 
While the low crop yield labor income - was 3,20� dollars, the 
average labor income was 4,753 dollars (Table 23). Thus this 
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plan provide d al mos t 5, 000 dollars of l abor inco me o n  the average and 
at the same time ensured that the minimum income requi re ment o f  3 ,200 
doll ars would  be me t in low cro p yield years . 
Effects of the Change in Operator Obj ective s 
; The change in operato r  obj ectives to the mo re cons ervative 
approach in th e models which had originally exceeded the minimum 
labor  income target, while purs uing the aver age labor income targe t , 
resulted in a reduction in resources employ ed. This change was ex­
pected as the l abor income requirement was re duced. Furthermore,  it 
c an be reasone d  that if the operator ' s  obj ective was changed to the 
pursuit of the minimum l abor income target in low crop y ield years 
for thos e pl anning situations which did no t re ach the minimum l abor 
income while achieving th e average l abor income target, the amo unt of 
the various resources neede d  wo uld increas e .  In such a cas e the pur­
suit of the aver age l abor income target would actu�l ly be a more  con­
servative objective th an th e obj ective of achievi ng the minimum l abor 
inco me in low crop yield years . 
Chapter VI I 
SUMMARY AN D  CONCLUSIONS 
The purpose  of  this s tudy was to de tennine the leas t cos t  
achievement o f  specif ied average re turns to farm labor  and manage­
ment· in North Central South Dakota, while taking into cons ideration 
a minimtnn re turn to farm labqr and manageme nt in  low crop y ield 
years . A f urther objective was to as sess  the ef fects of  altering 
live s tock feed ing activities and b uying ,  rather than rais ing, feed 
grains . 
Ass ump tions 
The area studie d  co mprise d  the South Dakota counties o f  Camp­
bell, Edmunds ,  McP hers on and Walworth . Re source s  were s elected so 
as to be  as repre sentative as pos sib le of  actual conditi ons in the 
area. To this e nd ,  each acre of the land which was co ns idere d  was 
a compos ite of  the types of  l and found in the s tudy are a .  Operator 
labor of  3 ,113 hours was made available in ad di tio n to 1, 3 00 hours 
of  overhead management time. Lab or coul d be purchased at a rate 
of $1 . 25 per hour. Capital borrowing was unlimited as long as the 
re turn from  its use was equal to, or  greater than, the 7 per ce nt 
intere s t charge . 
Crop ente rp ris es cons idered  were corn, wheat , oats , barl ey , rye,  
f lax, alfalfa, gra s s  and summer fal low . Recommended crop rotations 
were used . Native hay and rangeland were al so  included . 
Livestock enterprises were chosen which were compatible with 
those on farms in the area . Some of the models included all of the 
livestock enterprises, but others had the hog feeding or animal buying 
activities restricted. 
Some of the models were differentiated by  whe ther or not unlim-
. i ted corn buying was allowed . Where corn buying was limited , it meant 
that enough corn could still be purchased to provide the average yield 
of feed grain .for the farm in low crop yield years. This meant that 
livestock activities were based on the availability of at least the 
average yield of feed grain. 
Average crop yields were derived by agronomy experts for use in 
the GP-5 and NC-54 Regional studies. Low crop yields were computed 
from these average yields through the use of percentage coefficients 
determined from actual crop yield experience in the study area, as 
reported in secondary sources. These yields, once ascertained, were 
held constant throughout the study. 
Linear programming was used to de tennine the minimum resource 
requirements and activity combinations needed to meet speciffed 
returns to· operator labor and management. These specified re turns 
sometimes called for both an average labor income and a required 
minimum labor income under low crop yield condi tions . At other 
times only one of these labor income objectives was re quired. The 
average labor income levels selected were 5,000 dollars, 8,000 dol­
lars and 12,000 dollars. The minimum low crop yield labor income 
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targets were chosen in conjunction with these average labor income 
targets and were 2,000 dollars, 3, 200 dollars and 4, 800 dollars, 
respectively . 
A straight cash crop model was no.t set up for this study . 
However, it  can be inferred from the results of the models which 
were · developed that a strictly cash crop farm would require a larger 
acreage than the models which included livestock feeding. Also, 
the labor income from a cash crop farm would be very susceptible to 
low crop yields . 
Results 
The results of ·this study ,show that the least cost method of 
achieving the specified re turns to farm labor and management is 
to feed hogs intensively and purchase feed inputs . Such a plan not 
only allows the average labor income targe t to be met, but also 
provides the minimum labor income requirement . Operato r  labor in­
come is very stable because variations due to yield fluctuations are 
avoided. 
Limiting corn buying to an amount necessary to be sure of provid­
ing the average yield of feed grain to the farm resulted in plans in 
which the necessary feed grains were produced, rather than purchas.ed. 
This in turn caused the need for more land, labor and capita re­
sources than had been the case when · unlimi ted corn buying was allowed . 
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Res tricting the hog f eeding s ys tems which could be emplo yed also 
caus ed an  increas e in resources necess ary to achieve the specified 
labor incomes. T his increas e in resources res ul ted becaus e the inten­
sive hog sys tems required less land and capital than the cattl e  acti­
vities which replaced them . 
� This s tudy shows that if the animal feeding activities are re­
s tricted to only the cattl e  feeding al ternatives and the operator 
rais es his own animals , resource requirements will increas e. Land 
necess ary to s uppor t the beef cow herd mus t be obtained a nd a l arge 
inves tment in animals mus t be made. The cas h  crop and cattl e feeding 
plans which are brought in also require relatively l arge amounts of 
labor. 
Requiring a minimum labor income had no effect on the pl ans 
which included inte ns ive hog feeding s ys tems . Allowing unlimited 
purchas ing of cor n al s o  helped ensure the achievement of a t  leas t 
the minimum l abor income in low crop yield years , except in the 
plans which only al lowed the op erator to feed cat tl e  and d id not 
allow him to buy anim als.  Where the plans were u nable to meet the 
minimum l abor income requirement, this requirement caus ed the em­
ployment of res ources in addition to thos e needed to j us t  provide  
the average l abor income target. Even then, the minimum l abor inc·ome 
could not b e  provided unless the average labor income target was 
exceeded .  Therefore, the trends toward larger acreages or more 
intensive animal feedi ng programs could be attrib ted to farmers 
trying to assu re themselves of a minimum labor income ,  as well as 
to a desire to increase their average · labor incomes . 
Limitations and Opportunities for Further Research 
One of the most important face ts of 'a farmer's decision making 
was assumed away in this study. This concerns the price variability 
of his inpu ts and ou tputs. Research is definitely needed in this 
area . Buying and selling price fluctuations of animals need to  be 
determined. Then the high and low expected prices could be worked 
into a programming model such as the one used in this study . Buying 
and selling prices of cash grains and feed grains could be handled 
similarly .- · and ·even correlated with 'the 'animal price fluctuations. 
The combination of price variability and yield variability worked 
into a linear programming model such as thos e  used in this study 
would improve the results a great deal. The attainment of the mini­
mum labor income would become more difficult than it  was in this 
study . Very likely the choice of cropping and feeding systems which 
could provide the desired average and minimum labor income at leas t 
-cost would be restricted even more than in this study . 
Results f rom this study showed that, under certain conditions, 
the minimum labor income could not be ·reached without exceeding the 
average labor income target . Research is needed to detennine just 
how high the average labor income target mus t be in these cases to 
ensure the attainment of the minimum labor income . 
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Research is also needed in th e area of wh at farmers really want 
as a return on their owned resources. If they were willing to take 
lower returns on th ese owned resources, th en th e attainment of the 
labor income targets would become easier. 
Another area requiri ng study concerns th e availability of feed 
grain for purchase in th e study area . In particular, th e avail­
ability of feed grain , and its price, . in low crop y i eld  y ears needs 
to i be determined. 
Operator l abor available in th e winter months w as always in 
excess of requirements. Research into opp ortunities for use of this 
excess labor in revenue earning pursuits could prove very fruitful. 
On the other hand this leisure time may be a very strong motivating 
factor for farmers in this area . S tudies directed to ascertaining 
the d egree of leisure time desired by fanners could provide useful 
inform ation. 
I n  th is world of rapid ch ange, research such as h as been sug­
gested would  be very useful to farmers of South Dakota. It could 
provide ad ditional guidelines for decision making in South Dakota's 
n�mber one industry , agriculture. 
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TABLE A-1. RESOURCE RESTRICTIONS USED IN MINIMUM RESOURCE PRO­
GRAMMING MODELS . 
Row Code 
01 1 & 2 Ld 
02 3 Ld 
03 4 Ld. 
04 N. Hay Ld. 
05 Fd. Gr. Lim. 
06 Wh . Lim 
07 Past . Lim. 
08 Corn 
09 Wheat 
10 Flax 
11  Hay H .  
12 Fd. Gr. 
1 3  Hay Pr . 
14 Sil. Pr . 
15 Buy Gr • Lim. 
16  . Buy Hay Lim. 
17 Ca. Tr. 
18 Ylg . Tr . 1 
19  Ylg. Tr. 2 
20 Tot . Lab . 
21 Lab. 1 
22 Lab. 2 
23  Lab. 3 
24 Lab. 4 
25 Lab. 5 
26 An. Cap . 
27 S .  T .  Cap. 
28 Tot . Cap . 
29 Beef 
30  Hogs 
31  Wh . 
32  Corn 
33 Oats 
34 S . F. 
35  Bar. 
36 Fl. 
37 Alf. 
38 L .  Y. Rev. 
39 Av . Rev. 
Description 
Groups 1 and 2 Cropland 
Group 3 Cropland 
Group 4 Cropland 
Native Hay land 
Feed Grain Allotment 
Wheat Allotment 
Pasture Grazing Limit 
Corn to be harvested 
Wheat to be sold 
Flax to be  sold 
Hay to be harvested 
Feed Grain Provided 
Hay Provided 
Silage Provided 
Feed Grain Buying Limi t 
Hay Buying Limit 
Calf Transfer 
P eriod 1 Yearling Transfer 
Period 2 Yearling Transfer 
Total Operator Labor 
Period 1 Labor 
Period 2 Labor 
Period 3 Lab or 
Period 4 Lab or 
Period 5 Lab or 
Annual Capital Requirements 
Short Term Capital Requirements 
Total Capital Requirements 
Beef for Sale 
Hogs for Sale 
Total Wheat Acres 
Total Corn Acres 
Total Oats Acres 
Total Summer fallow Acres 
Total Barley Acres 
Total Flax Acres 
Total Alfalfa Acres 
Low Yield Revenue Requirement 
Average Net Revenue Requirement 
Units 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
A.U.M. 
Bushels 
Bushels 
Bushels 
Tons 
CWT . -C .E. 
CWT. 
CWT. 
CWT. -C . E .  
Tons 
Head 
Head 
Head 
Hours 
Hours 
Hours · 
Hours 
Hours 
Hours 
$ 10. 00 
$ 10. 00 
$ 10. 00 
CWT. 
CWT • 
Acres 
· Acres 
Acres 
Acres 
Acres 
Acres. 
Acres 
Dollars 
Dollars 
TABLE A-2. ACTIVITIES USED IN MINIMUM RESOURCE PROGRAMMING MODELS. 
Code Activity Description Unit 
Soil Groups 1 & 2 Crop Rotations 
01 w Wheat Acres 
02 B Barley Acres 
03 () Oats Acres 
04 c-w Corn-Wheat Acres 
05 C--B Corn-Barley Acres 
06 c-o Corn-Oats Acres 
07 C-F Corn-Flax Acres 
08 SF-W Sunnner fallow-Wheat Acres 
09 SF-W-F Summer fallow-Wheat-Flax Acres 
10 F-W-B-0-3A Flax-Wheat-Barley-Oats-Alfalfa/3 yr. Acres 
11 W-F-2A Wheat-Flax-Alfalfa/2 yr. Acres 
12 SF-W-B-2C Summer fallow-Wheat-Barley-Corn-Corn Acres 
13 0-3A Oats-Alfalfa/3 yr . Acres 
lli C-W-C-0 3A Corn-Wheat Corn -Oats - lfalfa/3 yr. Acres 
Soil Group 3 Crop Rotations 
15 c-w Corn-Wheat Acres 
16 C-B Corn-Barley Acres 
17 C-0 Corn-Oats Acres 
18 C-F Corn-Flax Acres 
19 SF-W Sunnner fallow-Wheat Acres 
20 SF-W-F Summer fallow-Wheat-Flax Acres 
21 W-F-2A Wheat-Flax-Alfalfa-Alfalfa Acres 
22 SF-W-B-2C Summer fallow-Wheat-Barley-Corn-Corn Acres 
23 SF-W-C-0-2A Fallow-Wheat-Corn-Oats-Alfalfa-Alfafa Acres 
r 24 W-C 0-3A Wheat -Corn�Oats-A falfa/3 yr. Acres 
2 5  W--C-F-3A Wheat -Corn-Flax-Alfalfa/3 yr. Acres 
26 SF-W-0-C Summer fallow-Wheat -Oats-Corn Acres 
2 7  S F-W-2B -0 Summer fallow-Wheat-Barley-Barley-Oats Acres 
28 SF-2W-B-O Summer fallow-Wheat-Wheat-Barley-Oats Acres 
29 R-C-0-4A Rye-Corn-Oats-Alfalfa/4 yr. Acres 
30 SF-W-C-0-3A Summer fallow-Wheat-Corn-Oats-Alfalfa/3 yr. Acres 
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TABLE A-2. CONTINUED. 
Code 
Soil Group 4 
31 SF-W-C-0-3A 
32 W-C-0-3A 
33 W-C-F-3A 
34 SF-W-2B-0 
35 SF-2W-B-O 
36 F-W-C-0-2A 
37 ! F-B-C-0-2A 
38 W-B-C-0-2A 
39 W-B-C-F-2A 
40 R-C-0-4A 
41 G 
Harvest Activities 
42 C/Gr  
43 C/Sil 
44 T .H  ./Hay 
45 T .H  ./Past . 
46 N .H. /Hay 
Grain Selling and 
47 S. F.G. 
48 S .Wh . 
49 S. Fl. 
50 S . H. 
51 B.H. 
52 B.F. G. 
Activity Description 
Crop Rotations 
Summer fallow-Wheat -Corn-Oats-Alfalfa/3 yr. 
Wheat -Corn-Oats-Alfalfa/'3 yr . 
Wheat-Corn-Flax-Alfalfa/3 yr. 
Summer fallow-Wheat-Barley-Barley-Oats 
Summer fallow-Wheat-Wheat -Barley-Oats 
Flax-Wheat-Corn-Oats-Alfalfa-Alfalfa 
Flax-Barley-Corn-Oats-Alfalfa-Alfalfa 
Wheat-Barley-Corn-Flax-Alfalfa-Alfalfa 
Wheat-Barley-Corn-Flax-Alfalfa-Alfalfa 
Rye-Corn-Oats-Alfalfa/4 yr . 
Grass 
Ha rvest Corn for Grain 
Harvest Corn for Silage 
Harvest Tame Hay for Hay 
Harvest Tame Hay for Pasture 
Harvest Native Hay for Hay 
Buying Activities 
Sell Feed Grain 
Sell Wheat 
Sell Flax 
Sell Hay 
Buy Hay 
Buy Feed Grain 
10 
10 
10 
10 
10 
Unit 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Bushels 
Tons 
Tons 
Tons 
Tons 
Bushels 
Bushels 
Bushels 
Tons 
Tons 
Bushels 
Corn Equiv. 
TABLE A-2. CONTINUED. 
Code 
Hog Activities 
53 2S41 
54 1S21 
55 1S2L 
56 1 Gil. 
57  S.Hog 
Cattle Activities 
58 BfHd 
59 St-S 
60 St-N. S. 
61 Ca-D-S 
62 Ca-D-N. S. 
63 Ca-P-S. 
64 Ca-P-N. S. 
65 1-Y-S 
66 1-Y-N . S. 
6 7  1&2-Y-S 
68  1&2-Y-N.S. 
69 B-Fdr 
70 B-Ylg-1 
71 B-Ylg-2 
72 S-Fdr 
73 S-S t. 
74 S-Bf. 
Activity Description 
2 Sows & 4 litters Periods 1, 2, 3 & 4 . 
1 Sow & 2 litters Periods 1 & 3 
l Sow & 2 litters Periods 2 & 4 
1 Gilt & 1 litter 
Sell Hogs 
Beef Cow Herd 
Stockers with Silage 
Stockers no Silage 
Calves , Drylot with Silage 
Calves, Pasture with no Silage 
Calves, Pasture wi th Silage 
Calves, Pasture with no Silage 
Period 1 Yearling with Silage 
Period 1 Yearling with no Silage 
Periods 1 & 2 Yearlings with Silage 
Periods 1 & 2 Yearlings with no Silage 
Buy Feeder Calf 
Buy Period 1 Yearling 
Buy Period 2 Yearling 
Sell Feeder Calf 
Sell Stocker 
Sell Beef 
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Unit 
. 2  Sows 
. 1  Sows 
. 1  Sows 
. 1  Gilt 
CWTS. 
Cows 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
Head 
CWTS. 
TABLE A-2 , CONTINUED . 
Code Activity Description 
Hire Labor Activities 
75  H-lLab Hire Period 1 Labor 
76  H-2Lab Hire Period 2 Labor 
7 7  H-3Lab Hire Period 3 Labor 
78  H-4Lab Hire Period 4 Labor 
79  H-5Lab Hire Period 5 Labor 
Capital Borrowing Activi ties 
80 An. Cap . 
81 S.T. Cap 
Borrow Annual Capital 
Borrow Short Term Capital 
Land Buying Activity 
82 B-·Ld. Buy Land 
Excess  Low Yield Revenue Activity 
83 Ex. L . R .  Allow Low Yield Revenue in excess of 
Revenue Requirement 
100 . 
Unit 
Hours 
Hours 
. Hours 
Hours 
Hours 
$100.00 
$100.00 
10 Acres 
$10 .00 
TABLE A-3. BASIC MATRIX USED IN MINIMUM RESOURCE PROGRAMMING MODELS .  
Resource Soil Group 1 and 2 Crop Activities 
Rest. Level 1 2 3 4 5 6 7 8 
Row 
1 0 1. 0 1. 0 1.0 1 .0  1 .0  1. 0 1.0 1. 0 
8 0 -7. 32 -7 . 32 -7 . 32 -7 . 32 
9 0 -14.4  -8. 75 -11. 0 
10 0 -8. 75  
11 0 
12 0 -7 . 4  -4 . 82 -3. 70 -2.41  
13 0 
15 0 -3 . 35 -5 . 34 -4. 65 -3 . 35 
16 0 
21 803 
22 41 7 . 4  . 5  . 5  . 18 . 25 . 25 . 08 . 15 
23 781 . 86 . 76 . 76 1. 59 1 . 5 7  1 . 57 1. 75 .81  
24 804 1. 32  1 . 35 1. 37 . 6 6  . 6 7  . 68 . 5 5  . 8 8  
25 308 
26 0 1 . 94 2. 29 2. 29 2.15 2 . 31 2.31 2.14 1 . 02  
2 7  0 . 54 . 60 . 5 2  • 31 . 30 . • 26 . 19 . 19 
38  2000 -5. 9 6  -7 . 28 -6 . 6 6  -8 .40  -8 . 61  -8 . 31 -10. 71 -3 . 0 7  
39 5000 -8. 15 -5. 09 . -6 . 0  -3. 37 -. 27  -1. 3 3  -6. 29 -4 . 4 7 
9 
1 .0 
-7 . 33 
-5. 83 
.15  
.91  
. 9 5  
1 . 33 
. 25 
-5 . 86 
-7 . 53 
10 
1 . 0 
-2 . 06 
-2 . 50 
-. 54 
-. 69 
-. 3 7  
-.14 
. 2 2  
.49 
. 7 3  
1. 3 9  
. 29 
-3 . 01 
-2 . 6 6  
� 
0 
� 
TABLE A-3 . CONTINUED . 
Resource Group 1 and 2 ( cont . )  
Res trictions 11 12 13 14 
Row 
1 1 . 0  1 . 0 1 . 0  1 . 0 
2 
8 -5 .85 -4 . 19 
9 -4 . 38 -4 .40 -2 .50 
10 -4. 38 
11 . 6 3  - . 95 - . 54 
12 -1 .48  -1 . 20 - . 6 9  
13 
15 -3 . 48 - . 65 -2 . 29 
16 - . 16 - . 24 - . 14 
21 
22 . 14 . 16 . 13 . 12 
23 . 48 1 . 43 . 19 . 90  
24 . 60 . 63 . 35 . 41  
25 
26 1 . 19 1 . 8 . 89 1 . 45 
27 . 25 . 24 . 13 . 16 
38 · -4 . 21 -6 . 75 - . 9 7  -4 . 44 
39 -4 .12 -1 . 6 7  1 . 7 7  0 
Soil Group 3 Crop  Activities 
15 16 1 7  18  19  
1 . 0 1 . 0 1 .0 1 . 0 1 . 0 
-7 . 10 -7 .10 -7 . 10 -7 .10 
-7 . 05 -8 . 75 
-5 .05 
-3 .57 -2 . 29  
-3 . 25 -5 . 1 7  -4 .49  -3 . 25 
. 18 . 25 . 25 . 08 . 15 
1 .59 1 . 5 7  1 .57 1 . 75 . 81 
. 65 . 6 7  . 68 . 5 5  . 88 
2 . 14 2 . 30 2 . 30  2 . 13 1 . 02  
. 2 7 . 29 . 26 . 17 . 1 7  
-7 . 89 -8 . 44 -8 . 16 -9 . 05 -2.82 
-3 . 6 6  - . 44 -1 . 4 9  -4 . 82 -4 . 22 
20  
1 . 0  
-5 . 83 
-3 . 3 7  
. 15 
. 9 1  
. 95  
1 . 33  
. 23 
-4 . 65  
-6 . 32 
21  
1 . 0 
-3 . 7 0  
-2 . 53 
-. 1 
. 14 
.49  
. 60 
1 . 19 
. 2 2  
-3 .45  
-4 . 26 
..... 
0 
N 
TABLE A-3 . CONTINUED . 
Resource 
Restrictions 22 23 
Row 
2 1 . 0 1 . 0 
3 
8 -5 . 68 -2 .03 
9 -3 .50 -2.50 
10 
11 - .45 
12 -1 . 43 - . 66  
13  
15 -3 . 37 -1 . 28 
16 - . 11 
22 . 16 . 11 
23 1 . 43  . 68 
24 . 63 . 45 
26 1. 79 1 . 13 
2i . 18 . 12 
38 -6. 55 -2 . 82 
39  -1 . 6 8  - . 61 
Soil Group 3 Crop Activities 
24 25 26 27  
1 . 0 1 . 0 1 . 0 1 . 0 
-2 . 35 -2. 35 -3 . 5 5  
-2 . 34 -2. 34 -4 . 38 -3 .50 
- . 52 - .52 
-. 76 -1 .15 -3 . 7 7  
I 
-1 . 4 9  -1 . 08 -2 . 24 -2 .03  
-. 13 -. 13 
. 15 . 09 . 20 . 36 
. 6 7  • 7 2  1 . 19 • 7 8  
. 46 . 41 . 7 8 1 .14  
1 . 31  1 . 25 1 . 6 6  1 . 7 8  
. 18 . 15 . 21 . 4 1  
-3 . 26 -4 . 03 -5 . 52 -5 . 10 
- . 63  -2 . 21 -2 . 8 7  -3 . 17 
28 29 
1 . 0 1 . 0  
-2 . 0 3  
-5 . 82 
- . 59  
-2 . 35 - . 6 6  
-1 . 26 -1 . 28 
- . 15 
. 34 . 07  
. 80 . 4  7 
1 . 14 . 55 
1 . 71 1 . 3 2 
. 39 . 0 7  
-4 . 8 3  -. 90 
-4 . 36 1 . 7 7 
30  
1 . 0  
-4 . 0 6  
-2 . 02 
- . 45  
-. 66 
-2 . 21 
-. 11 
. 12 
. 9 0  
. 4 1  
1 . 45  
. 15 
-4 . 40 
- . 3 2  
..., 
0 
w 
TABLE A-3 . CONTINUED . 
Res . 
Rest . 31  32 33  34  
Row 
3 1 . 0 1 . 0 1 . 0  1 .0 
7 
8 -2 . 30 -2 . 6 7  -2 . 6 7  
9 -2. 69 -2. 51 -2. 51 -3 . 76 
10 
11 -. 48 -. 5 6  -. 56 
12 . -. 60 - . 70 -3 . 48  
13 
15 -1 . 39 -1 . 61 -1 . 23 -1 . 8 7  
16 - . 12 -. 14 - . 14 
22 . 11 . 15 . 09 . 36 
23 . 68 . 6 7 • 72  . 78 
24 . 45 . 46  . 41 1.14 
26 1 . 14 1 . 31 1 . 26 1 . 78 
27 . 13 . 1 8  . 15 . 39 
38 -2 . 9 2  -3 . 38 -3. 91  -4. 95 
39 . - . 26 -. 28 -1. 64 -3. 35 
Soil Group 4 Activities 
35 36  37  
1 . 0 1 .0 1 . 0 
-2. 6 7  -2 . 6 7  
-6 . 2  -2 .06 
-. 3 7  - . 3 7  
-2 . 1  - . 70 -1 . 79 
-1. 17 -1. 61  -2. 20 
-.09 - . 09 
. 34 . 17 . 19 
. 80 . 84 . 83 
1 . 16 . 6 2  . 6 3  
1 . 71 1. 56 1 . 6 2 -
. 39 
-4. 72 -5. 20 -5. 39 
-4 . 49 -3 .06  -1 . 44 
38  39 
1 . 0 1 . 0  
-2. 6 7  -2. 6 7  
-2 . 51 -2 . 5 1  
-. 3 7  -. 3 7  
-1. 79 -1 .09  
-2 . 20 -1. 82 
-. 09 -. 09  
. 22 .16  
. BO . 86 
. 66 . 6 2  
1 . 6 2  1 '. 57 
-4 . 80 -5. 3 7  
-2 .03 -2. 96  
4 0  
1 . 0 
-2 . 30 
-. 64  
-. 60 
-1 . 39 
-. 16 
.07  
. 4 7  
. 5 5  
1. 33 
-. 9 5  
1 . 94 
4 1  
1 . 0  
-2 . 25 
. 05 
-. 52 
6 . 23 
.... 
0 
+' 
TABLE A-3. CONTINUED. 
Res . Harvest Activities 
Res t . 42  43  44 45 
Row 
4 
7 -2. 33 
8 10. 0 5. 0 
9 
10 
11 1.0 1. 0 
12 -5. 6  
13 -20. 0 
14 -20. 0 
15 
16 
23 1. 66  
24 . 25 .68  1. 11 
26 . 149 · 1. 8 2 . 08 
38 -1.49 -2. 4 7  -6. 15 o . o 
39 -1 .49  -2.4 7  -6. 15 o . o 
4 6  4 7  
1. 25 
2. 33  
5. 6 
20. 0  
1. 0 
2. 08 
-3. 06 11. 0 
-3.06  11. 0 
Grain S elling and Buying 
48 49 50  51  
10. 0 
10. 0 
20. 0 -20. 0 
L O  
24. 0 
12. 67  16. 3 8  15. 0 -24. 0 
18.10 25. 20 15. 0 -24. 0 
5 2  
- 5 . 6  
5. 6 
1 2. 0 
-12. 0 
-12. 0 
..... 
0 
V, 
TABLE A-3. CONTINUED. 
Res. Hog Activities 
Rest. 53  54 55 56 
Row 
7 
11 . 07 . 03 . 03 .02  
12 24. 22 12. 21 12. 0 5. 95 
13  
14 
17 
18 
21 2. 02 1. 04 . 98 . 25 
22 . 66 . 3 2 . 34 . 12 
23 1 . 16 .51 . 6 5  . 56 
24 1 .13 . 6 3  . 50 . 40 
25 . 64 . 30 . 33 . 18 
26 3. 00 2. 20 2. 20 1 . 61 
27  3 .03 1. 54  1. 54 . 80 
29 
30 -7.48  -3. 7 7  -3. 74 -1. 6 9  
3 8  -�5. 419 -18.9 92 -17. 422  -10.162 
39 -35.419 -18.992  -17.422  -10.162 
57 5 8  59 
6 . 5  3 . 25 
2 . 69 
52.0  8 . 0  
32. 00 
-. 76 1.0  
-1 . d  
-. 9 
1. 0 
16. 88  -28. 83 -16. 86 
16. 88 -32. 78 -19 .43 
Cattle Activities 
60 61 62 
3 . 25 
3 . 58 25. 13 30. 13 
12.8 12.18 16. 18 
30. 00  
1. 0 1. 0 1. 0 
-1.0 
-10. 5 2  -10. 5 2  
-16.68  -38 . 91  -37 .11 
-19 . 25 -41 . 9 3  -40 . 13 
63 
2. 5 
27. 6 6  
18. 75  
22. 00 
1.0 
-11. 02 
-34. 9 2  
-37 .94  
.... 
0 
TABLE A-3 . CONTINUED . 
Res . 
Rest. 64 65  66  
Row 
7 2 . 50 
12 31. 36 22. 4 27. 2 
13 20. 4 3 . 2 7 . 2  
14 24 . 0  
1 7  1. 0 
18 1. 0 1. 0 
19 
21 2 . 03 3 .52  3 .52  
22  1. 04 .88 . 88 
23 2. 50 
24 1. 56 
25 . 60 . 88 . 8 8  
26 16 . 45 3 . 02 3 . 02  
27  18 . 82 18 . 24 
29 -11.02 -10 . 94 -10 . 94 
38 -33 . 57 -34 . 34 -28 . 58 
39 -36. 59 -3 7. 36 -31. 60  
Cattle Activities 
67 68 69 7 0  7 1  
44. 8  54.4  
6 . 4 14 . 4  
4 8 . 0  
-1.0  
1.0 1. 0 -1.0 
L O  1. 0 -1. 0  
3 . 5 2  3 . 52 
1 . 32 1. 32 
2 . 2  2 . 2 
2 . 2  2 .2 
1. 32 1. 32 
3 .02  3 .02  
3 7. 5 7  3 6 . 42 
-21. 9 6  -21 . 9 6  
-65 . 29 -53 . 7 7  -108. 69 -161 . 4 7  -16 2. 9 2  
-68. 31 -56 . 79 -108. 69  -161 . 4 7  -162. 9 2  
7 2  7 3  
1.0 
1. 0 
106. 7 6  158. 10 
106 . 7 6  158. 10 
7 4  
1. 0 
24. 1  
24. 1 
.... 
0 
..._, 
TABLE A-3.  CONTINUED. 
Res. Labor Hiring Activities 
Rest . 75 76 7 7  7 8  
Row 
l 
2 
3 
4 
5 
6 
7 
21 -1. 0 
22 -1. 0 
23  -1. 0 
24 -1 . 0  
25 
26 . 125 . 125 . 1 25 . 125 
27  
38 -1 . 25 -1 . 25 -1. 25 -1. 25 
39  -1. 25 -1 . 25 -1 . 25 -1 . 25 
Cj 
Capital 
Borrowing 
7 9  80 81 
-1. 0  
. 125 -10 . 0  
-10. 0 
-1. 25 -7 . 0  -3 . 50 
-1. 25 -7 . 0  -3 .50 
Buy Excess 
Land Low Rev . 
82  83  
-2 . 4 3  
-2 . 19 
- . 58 
-1 . 26 
- . 60 
-1. 46  
-4 . 82 
-56. 75  -10. 0  
-56 . 75 o . o  
-10. 0 
� 
0 
O'J 
TABLE A-4. LAND , LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS: MODELS WITH ONLY THE AVERAGE 
LABOR INCOME RESTRICTION, UNLIMITED COR.i� BUYING AND ALL .ACTIVITIES. 
5 ,000 8 , 000 12 ,000 
Add Add Add 
UNITS All Act. All Act. All Act. 
Unl . Corn Unl.Com Unl. Com 
LAND 
Cropland Acres 14 22 56 
Native hay Acres 3 5 13 
Rangeland Acres 8 13 33 
Other Acres 1 2 
Total Land Acres 2 5  4 2  10 7 
LABOR 
Operator Hours 9 0 7  1 , 4 98  3 , 081 
Hired Hours 0 0 · 6 29 
Total ,Labor Hours 907  1 , 4 98  3 , 710 
CAPITAL INVESTMENT 
Land Dollars 1 , 820 2 ,9 61 7 , 490 
Lives tock Facilities Dollars 2 , 89 6 4 , 75 3  11 , 800 
Crop machinery Dollars 19 8 294  804 
Livestock , Dollars 2 , 19 3 3 , 9 61 8 , 828  
Operating Capital Dollars 12 , 9 62  21 , 4 39 6 1 , 26 5  
Total Capital Required Dollars 20 ,069 3 3 ,408  90 , 18 7  
TABLE A-5 . CROP AND LIVESTOCK ACTIVITIES Ai.�D CORN PURCHASED IN OPTIMUM PLANS : MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRI CTION , UNLIMITED CO&.� BUYING AND ALL ACTIVITIES . 
5 , 000 8 ,000 12 , 000 
Add Add Add 
UNITS All Act. All Act. All Act. 
Unl .Corn Unl . Corn Unl.Corn 
I.Ai�D 
Wheat Acres 0 0 0 
Corn Acres 1 2 4 
Oats Acres 3 4 11 
Barley Acres 0 0 I 0 
Flax Acres 0 0 0 
Rye Acres 1 2 4 
Alfalfa Acres 9 14 37 · 
Summer fallow Acres 0 0 0 
Total Cropland Acres 14 22 56 
Corn Purchased For 
Average Labor Income Bushels 6 ,789 11 , 15 5  2 7 , 7 60 
Low Yield Labor Income Bushels 6 , 840 11 , 200 2 7 , 983 
LIVESTOCK 
2 Sows , 4 litters Sows 32  50 128 
Pasture fed calves, no s ilag� Head 3 9 11 
� 
� 
0 
TABLE A-6. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS: MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRICTION, UNLIMITED CORN BUYING AND ALL ACTIVITIES. 
5, 000 8,000 12,000 
Add Add Add 
All Act.  All Act. All Act. 
Unl.Corn Unl. Corn Unl. Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 20,344 3 3, 831  83,325  
I 
Operating & Overhead Exp. 13, 7 97  23,278  64, 43 7  
Depreciation 322  501 1, 314 
Interest 1, 112 1, 86 7 5 , 10 7 
Return to Land 113 185 467  
Average Labor Income 5, 000 8, 000 12, 000 
LOW YIELD LApOR INCOME 
Gross Income 20, 344 33, 812 83, 325 
Operating & Overhead Exp. 14, 148 23, 792 65, 873  
Depreciation 0 0 0 
Interest 1, 112 1 , 86 7  5, 107 
Return to Land 113 185 467  
Low Yield Labor Income 4 ,9 71 7, 968  11, 878  
TABLE A-7 . LAND , LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS : MODELS WITH ONLY THE LOW CROP 
YIELD LABOR INCOME RESTRICTION , UNLIMITED CORN BUYING AND ALL ACTIVITIES.-
Add Add Add 
z , ooo 3 , 200 4 , 800 
UNITS All Act . All Act . All Act . 
Unl . Corn Unl . Corn Unl . Corn 
LAND 
Cropland Acres 6 9 14 
Native Hay Acres 1 2 3 
Rangeland Acres 3 5 7 
Other Acres 1 1 , 1 
Total Land Acres 11 17 25 
LABOR 
Operator Hours 3 78 605  909 
Hired Hours 0 0 0 
Total Labor Hours 3 78 605  909  
CAPITAL INVESTMENT 
Land Dollars 7 70 1 , 1 70  1 , 750  
Lives tock facilities Dollars 1 , 1 78 1 , 858  2 , 885 
Crop machinery Dollars 84 114 19 8 
Livestock 
I 
Dollars 9 6 2  1 , 414 2 ,451  
Operating Capital Dollars 4 , 243 8 , 9 39 12 ,954 
Total Capital Required Dollars 7 , 2 37 13 , 4 95  20 , 2 38 
TABLE A-8. CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASING IN OPTIMUM PLANS: MODELS WITH 
ONLY THE LOW CROP YIELD LABOR INCOME RESTRICTION, UNLIMITED CORN. BUYING AND ALL 
ACTIVITIES. 
Add Add Add 
2 , 000 3 ,2 00 4 , 800 
UNITS All Act. All Act. All Act . 
Unl. Corn Unl .Corn Unl . Corn 
CROPLAND 
Wheat Acres 0 0 0 
Corn Acres 0 1 1 
Oats Acres 1 2 3 
Barley Acres 0 0 0 
Flax Acres 0 0 0 
Rye Acres 1 1 1 
Alfalfa Acres 4 5 9 
Summer fallow Acres 0 0 0 
Total Cropland Acres 6 9 14 
Corn Purcha�ed for 
Average Labor Income Bu_shels 2 , 808 4,493  6, 7 39 
Low Yield Labor Income Bushels 2 , 818  4,509  6, 7 64 
LIVESTOCK 
2 Sows, 4 litters Sows 12 20 3 0  
Dlt. calves, with sil. Head 1 1 2 
Dl�. calves ,  no sil. Head 0 1 2 
Past . calves ,  . no sil. Head 1 2 2 
TABLE A-9. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS: MODELS WITH ONLY -
THE LOW CROP YIELD LABOR INcm:rn ' UNLIMITED CORN BUYING AND ALL ACTIVITIES' . 
Add Add Add 
2,000 3, 200 4, 800 
All Act. All Act. All Act. 
Unl.Corn Unl. Corn Unl. Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Labor Income 8,580 13, 660 20,498 
I 
Operating & Overhead Exp . 5, 9 21 9 ,422  14, 145 
Depreciation 122 195 291 
Interest 4 73 7 5 7  1, 135 
Return to Land 4 8  74 109 
Average Labor Income 2,016 3, 212 4, 818 
LOW YIELD LA;BOR INCOME 
Gross Income 8 , 5 27 13, 644 20,468 
Operating & Overhead Exp . 6, 006 9 , 6 13 14 ,4 24 
Depreciation 0 0 0 
In�erest 4 73 75 7 1 , 135 
Return to Land 4 8  74 109 
Average Labor Income 2,000 3, 200 4 , 800 
TABLE A-10. LAND , LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS : MO_DELS WITH ONLY THE AVERAGE 
LABOR INCOME RESTRICTION , LIMITED CORN BUYING Ai.�D ALL ACTIVITIES . 
5 , 000 8 ,000 12 ,000 
Add Add Add 
UNITS All Act. All Act. All Act. 
Lim . Corn Lim.Corn Lim. Corn 
LAND 
Cropland Acres 245 3 76 594 
Native Hay Acres 59 91  144 
Rangeland Acres 146 2 25 355 
Other Acres 19 31 I 49 
Total Land Acres 469 723  1 , 142  
LABOR 
Operator Hours 1 , 404 1 , 9 65 2 , 500  
Hired Hours 0 0 · 4 34 
Total ' Labor Hours 1 , 404 1 , 9 65 2 , 934 
CAPITAL INVESTMENT 
Land Dollars 32 , 858  50 , 6 10 79, 940 
Livestock facilities Dollars 2 , 389 3 , 019 4 , 183 
Crop machinery Dollars 3 , 3 84 5 , 238 8 , 2 74 
Livestock , Dollars 5 , 223 4 , 0 27 2 , 7 84 
Operating Capital Dollars 9 ,015 13 , 632 21 , 754 
Total Carital Required Dollars 5 2 , 869  7 6 ,526 116 ,935 
TABLE A-11 . CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED IN OPTIMUM PLANS: MODELS WITH 
ONLY THE AVERAGE LABOR INCOME RESTRICTION, LIMITED CORN-- BUYING AND ALL ACTIVITIES. 
5 , 000 8,000 12,000 
Add Add Add 
UNITS All Act. All Act . All Act. 
Lim. Corn Lim. Corn Lim. Corn 
CROPLAND 
Wheat Acres 5 7 11 
Corn Acres 113 1 74 275 
Oats Acres 5 7 11 
Barley Acres 56  86  I 136 
Flax Acres 5 7  8 8  139 
Rye Acres 0 0 0 
Alfalfa Acres 9 14 22 
Summer fallow Acres 0 0 0 
Total Cropland Acres 245 3 76 · 594  
Corn Purchased for 
Average Lqbor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 1 , 7 34 2 , 6 7 7  4,232 
LIVESTOCK 
2 Sows, 4 litters Sows 18  3 0  46  
Beef Cow Herd Head 18 10 0 
..... ..... 
TABLE A-12. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS: MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRICTION, LIMITED CORN BUYING AND ALL ACTIVITIES. 
5, 000 8,000 12, 000 
Add Add Add 
All Act. All Act. All Ac t. 
Lim. Corn Lim . Corn Lim. Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 15, 9 7 7  24, 294  37, 555  
I 
Operating & Overhead Exp. 6 ,844 10,33 7 16, 483 
Depreciation 804 1 , 175  1, 797  
Interes t 1 , 281 1, 6 28 2, 293 
Return to Land 2 , 048 3 , 154 4,982 
Average Labor Income 5, 000 8,000 12, 000  
LOW YIELD L�OR INCOME 
Gross Income 15, 060 22,882 35, 321 
Operating & Overhead Exp. 8,810 13, 960 21, 732 
Depreciation - 0 0 0 
Int_erest 1, 281 1, 628 2 , 29 3  
Re turn to  Land. 2 , 048 3, 154 4, 982 
Low Yield Labor Income 2 , 9 21 4, 410 6,314 
TABLE A-13. LA.."-m, LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS: MJDELS WITH ONLY THE LOW 
YIELD INCOME RESTRICTION, LIMITED CORN BUYING AND ALL ACTIVITIES. 
Add Add Add 
2, 000 3,200 4, 800 
UNITS All Act. All Act. All Act. 
Lim.Corn Lim.Corn Lim. Corn 
LAND 
Cropland Acres 145 231 34 7 
Native Hay Acres 35 56 84 
Rangeland Acres 86 138 20 7 
Other Acres 12 20 I 29 
Total Land Acres 278 445 6 6 7  
LABOR 
Operator Hours 929 1,4 87 2,233 
Hired Hours 0 0 0 
Total 'Labor Hours 9 29 1,487  2 , 233 
CAPITAL INVESTMENT 
Land Dollars 19,453 31, 150 46 , 690 
Livestock facilities Dollars 2 , 708 4, 343 6,480 
Crop machinery Dollars 1 , 99 8 3,19 8  4, 800 
Livestock , Dollars 3,279 5,259 7, 768  
Operating Capital Dollars 6 ,345 10,129 15 , 346 
Total Capital Re.quired Dollars 33, 783 54,079  81,084 
TABLE A-14 . CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED IN OPTIMUM PLANS : MODELS WITH ONLY 
THE LOW YIELD LABOR INCOME RESTRICTION , LIMITED CORN BUYING AND ALL ACTIVITIES . 
Add Add Add 
2 , 000 3 , 200 4 , 800 
UNITS All Act . All Act . All Act . 
Lim . Corn Lim . Corn Lim . Corn 
CROPLAND 
Wheat Acres 3 4 6 
Corn Acres 6 7  107 161 
Oats Acres 3 4 6 
Barley Acres 67  107 I 161 
Flax Acres 0 0 0 
Rye Acres 0 0 0 
Alfalfa Acres 5 9 13 -
Summer fallow Acres 0 0 0 
Total Cropland Acres 145 231 . 347  
Corn Purchased for 
Average L�bor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 1 , 269  2 , 031 3 , 046 
LIVESTOCK 
1 Sow ,  2 lit ters Sows 14 23 34 
Beef Cow Herd Head 11 17  25  
.... .... 
TABLE A-15. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS : MODELS WITH ONLY 
THE LOW CROP YIELD LABOR INCOME REQUIREMENT, LIMITED CORN BUYING AND ALL ACTIVITIES. 
Acld Add Add 
2, 000 3,200 4 , 800 
All Act . All Act. All Act. 
Lim . Corn Lim . Corn Lim . Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 10,241 16, 369 24,55 7  
Operat ing & Overhead Exp . 4 , 656 7, 251  10 ,611 
Depreciation 604 967  1 , 44 8  
Interest 9 11 1, 457  2, 186 
Re turn to Land 1 , 212 1,941  2, 9 10 
Average Labor Income 2 , 858 4, 753  7 , 402  
LOW YIELD LABOR INCOME 
Gross Income 10,219 16, 334 24, 504 
Operating & Overhead Exp. 6, 262 9, 736 14, 708 
Depreciation 0 0 0 
Interest 911 1,45 7 · 2 , 186 
Return to Land 1, 212 1, 941 2, 9 10 
Low Yield Lab or Income 2, 000 3,200 4, 800 
TABLE A-16 . LAND , LABOR A.L\l'D CAPITAL REQUIRED FOR OPTIMUM PLANS : MODELS WITI-I BOTH LABOR 
INCOME RESTRICTIONS , LIMITED CORN BUYING AND ALL ACTIVITIES EXC.EPT TWO AND 
FOUR LITTER HOG SYSTEMS . 
5 ,000 8 , 000 12 , 000 
2,000 3, 200 4 , 800 
UNITS 1 Gilt 1 Gilt 1 Gilt 
Lim .Corn Lim . Corn . Lim .Corn 
LAND 
Cropland �cres 582  898  1 , 381 
Native Hay Acres 144- 217 335  
Rangeland Acres 348 53 7 826 
Other Acres 4 7  71. 114 
Total Land Acres 1 , 118 1 , 726 2 , 656 
LABOR 
Operator Hours 2 , 5 93 2 , 858  3 , 113  
Hired Hours 5 54 1 , 704 3 , 83 3  
Total Lab or · Hours 3 , 14 7 4 , 5 6 2  6 , 946  
CAPITAL INVESTMENT 
Land Dollars 7 8 , 2 60 120 , 820 185 , 920 
Livestock facilities Dollars 4 , 9 15 6 , 609 10 , 502  
Crop machinery Dollars 8 , 286 12 , 810 19 , 6 98  
Lives tock Dollars 17 , 26 7  28 , 034 4 2 , 482 
Operating Capital Dollars 40 , 638  4 7 , 709 66 , 349 
Total Capital Required Dollars 149 , 36 6 215 , 9 82 324, 951 
TABLE A-17. CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED IN OPTIMUM PLANS : MODELS WITR 
BOTH LABOR INCOME RESTRICTIONS , LIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT 
TWO AND FOUR LITTER HOG SYSTfil1S. 
5 , 000 8,000 12 , 0 00 
2 , 000  3 ,200 4 , 800 
UNITS 1 Gilt  1 Gilt 1 Gilt 
Lim . Corn Lim .Corn Lim. Corn 
CROPLA.i.�D 
Wheat Acres 11 1 7  6 1  
Corn Acres 269  415 639 
Oats Acres 11 17  26  
Barley Acres 133  206  281 
Flax Acres 136  210 323 
Rye Acres 0 0 0 
Alfalfa Acres 2 2  33 51 
Summer fallow Acres 0 0 0 
Total Cropland Acres 582 898 1,381 
Corn Purchased for 
Average Labor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 4,139 6 , 392 9 , 590 
LIVESTOCK 
Stockers , no s ilage Head 48 0 0 
Pas ture calves , no silage Head 4 8  139 262  
Dlt .yrlgs. , Pd . l  & 2 ,  no s il. Head 146 160 172 
N 
N 
TABLE A-18. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTL�UM PLANS: MODELS WITH BOTH 
LABOR INCOME RESTRICTIONS , LIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT- TWO AND 
FOUR LITTER HOG SYSTEMS. 
5 ,000 8 , 000 12 , 000 
2 , 000 3 , 200 4 , 800 
1 Gilt 1 Gilt 1 Gilt 
Lim . Corn Lim.Corn Lim.Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 59 , 716 9 0 ,917  132 , 940 
Operating & Overhead Exp. 43 , 012 65 , 702 95 , 053 
Depreciation 2 , 8 7 2  4 ,148 5 , 819 
Interest 3 , 955 5 ,53 8 8 , 482 
Return to Land 4 , 8 7 7  7 ,529 11 ,586 
Aver�8e Labor Income 5 , 000 8 , 000 12 , 000  
LOW YIELD LABOR INCOME 
Gross Income 58 ,532 88 , 895  128 ,9 67  
Operating & Overhead Exp. 47 , 700 73 ,126 105 , 9 28 
Depreciation 0 0 0 
Iriterest 3 ,955 5 ,538 8 ,482 
Re turn to Land 4 , 877  7 , 529 11,586 
Low Yield Labor Income 2 , 000 2 , 702 2 ,970  w 
TABLE A-19. LAND", LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS: IDDELS WITH ONLY THE AVERAGE 
LABOR INCOME RESTRICTION , LIMITED CORN BUYING AND ALL ACTIVITIE.S EXCEPT .TWO AND 
FOUR LITTER HOG SYSTEMS • 
5 , 000 8,000 12,000 
Add Add Add 
UNITS 1 Gil t  1 Gilt 1 Gilt 
Lim.Corn Lim .Corn L im .Corn 
LAND 
Cropland Acres 367  680 1,19 8 
Native Hay Acres 89  165 290 
Rangeland Acres 219 406  717  
Other Acres 30 5 6  
; 
100 
Total Land Acres 635 1,307 2,305  
LABOR 
Operator Hours 1,4 72 2,4 00 2 , 823 
Hired Hours 0 744  2,387 
Total Labor Hours 1,472 3,144 5,110 
CAPITAL INVESTMENT 
Land Dollars 44,450 91,490  161 , 35 0  
Livestock facilities ' Dollars 2,455  5,342 8,360  
Crop machinery . Dollars 4,764 9,570  16 , 308 
Livestock Dollars 7 ,290 19 , 240 30,110 
Operating Capital Dollars 8 , 909 20 , 4 68  33,887  
Total Capital Required Dollars 6 7 , 868  146,110 250,0 15 
TABLE A-20 . CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASED IN OPTIMUM PLANS : MODELS WITH 
ONLY THE AVERAGE LABOR INCOME RESTRICTION , LIMITED CORN BUYING AND ALL ·ACTIVITIES 
EXCEPT TWO AND FOUR LITTER HOG SYSTEMS . 
5 , 000 8 ,000 12 , 000 
Add Add Add 
UNITS 1 Gilt 1 Gilt 1 Gilt 
Lim . Corn Lim .Corn Lim.Corn 
CROPLAND . 
Wheat Acres 7 41 127 
Corn Acres 170  257 393  
Oats Acres 7 13  22  
Barley Acres 84 156 252 
Flax Acres 86 1 30 222 
Rye Acres 0 0 0 
Alfalfa Acres 13 83 89 
Summer fallow Acres 0 0 93 
Total Cropland Acres 3 67 680 1 , 19 8  
Corn Purchased for 
Average 1·abor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 2 , 612 4 , 150  6,4 5 7  
LIVESTOCK 
1 Gilt , 1 litter Gilts 19 0 0 
Past. calves, no sil. Head 7 5  17 7 277  
� 
t,.) 
TABLE A-21. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS : MODELS WITH ONLY 
THE AVERAGE LABOR INCOME RESTRICTION, LIMITED CORN BUYING AND ALL ACTIVITIES 
EXCEPT TWO A.J."'\JD FOUR LITTER HOG SYSTEMS . 
5 , 000 8,000 12,000 
Add Add Add 
1 Gilt 1 Gilt 1 Gilt 
Lim .Corn Lim .Corn Lim.Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross  Income 31, 195 56, 799  91,019 
Operating & Overhead Exp. 19,780 3 7, 205 59 , 313 
Depreciation 1, 266  2,130 3,550 
Interest 2,072 3, 763 6, 101 
Return to Land 3,077  5, 701 10,055 
Average Labor Income 5 , 000 8, 000 12,000 
LOW YIELD LABOR INCOME 
Gross Income 2 7, 818 51, 711 83, 216 
Operating & Overhead Exp. 22 ," 669  42, 247  6 7,060  
Depreciation · 0 0 0 
Interest 2,072  3,763 6, 101 
Return to Land 3,0 7 7  5, 701  10, 055 
Low Yield Labor Income 0 0 
TABLE A-22. LAND., LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS: MODELS WITH BOTH LABOR INCOME 
RESTRICTIONS , UNLIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT HOG ACTIVITIES. 
5 , 000 8 , 000 12 , 000 
2 , 000 3 , 200 4 , 800 
UNITS No Hogs No Hogs No Hogs 
Unl.Corn Unl.Corn Unl.Corn 
LAND 
Cropland Acres 246 5 96  1 , 031 
·Native Hay & Grass Acres 5 9  144 250 
Rangeland Acres 14 7 355  6 17 
Other Acres 21  48  85 
Total Land Acres 4 73 1 , 143 1,983 
LABOR 
Operator Hours 2 , 010 2 ,4 19 3 , 014 
Hired Hours 0 544 2 , 217  
Total ' Labor Hours 2 , 010 2 , 963  5 , 231 
CAPITAL INVESTMENT 
Land Dollars 3 3 ,110 80, 010 138 , 810 
Livestock facilities Dollars 2 , 1 73  5 , 5 53 10 , 4 42 
Crop machinery Dollars 4 , 212 8 , 250 14, 856 
Livestock ' Dollars 7 , 82 7 20 , 001 3 7 , 6 10 
Operating Capital Dollars 11 , 732 2 1 , 663 41 , 888 
Total Capital Required Dollars 5 9 , 054 135 , 4 7 7  243,606 
TABLE A-23. CROp' Ai.�D LIVESTOCK ACTIVITIES AND CORN PURCHASING IN OPTIMUM PLANS: MODELS WITH 
BOTH LABOR INCOME RESTRICTIONS , UNLIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT 
HOG ACTIVITIES . 
5,000 8,000 12,000 
2,000 3,200 4,800 
UNITS No Hogs No Hogs No Hogs 
Unl.Corn Unl. Corn Unl. Corn 
CROPLAND 
·Wheat Acres 43  153 298 
Corn Acres 108 209 296  
Oats Acres 0 0 0 
Barley Acres 0 0 0 
Flax Acres 75  111 160 
Rye Acres 0 0 0 
Alfalfa Acres 10  57  16 2 
Grass Acres 10 6 6  115 
Summer fallow Acres 0 0 0 
Total Cropland Acres 246 5 9 6  1,031 
Corn Purchased for 
Average Labor Income Bushels 812 4 , 804 · 10,300 
Low Yield Labor Income Bushels 1,206 7 , 254 15 , 152 
LIVESTOCK 
Past. calves, no s il. Head 55  1 73 346 
Dlt. calves, no sil. Head 17  11 0 
TABLE A-24. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS: MODELS WITH BOTH 
LABOR INCOME RESTRICTIONS , UNLIMITED CORN BUYING AND ALL ACTIVIrIES EXCEPT HOG 
ACTIVITIES. 
5 , 000 8, 000 12,000 
2 , 000 3,200 4, 800 
No Hogs No Hogs No Hogs 
Unl.Corn Unl.Corn Unl . Corn 
Dollars 
AVERAGE LABOR INCOME 
Gross Income 26,353  5 8, 35 3  10 7,162 
Operating & Overhead Exp. 16,5 88 39,599  75,73 7 
Depreciation 919 1 , 9 30 3,5 21 
Interest 1, 783 3,838  7, 254 
Return to Land 2 , 063 4, 9 86 8·, 6 50 
Average Labor Income 5, 000 8, 000 12 , 000 
LOW YIELD LABOR INCOME 
Gross Income 21,857 54,6 69 102,258  
Operating & Overhead Exp. 15,795  42,539 81,554 
Depreciation 0 0 0 
Interest 1, 783 3, 838 7, 254 
Return to Land 2, 063 4, 9 86 8 , 6 50 
Low Yield Labor Income 2,216 3,306 4,800 
\0 
TABLE A-25. LAND, LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS : MOpELS WITH BOTH LABOR INCOME 
RESTRICTIONS , UNLIMITED CORN BUYING, AND ALL ACTIVITIES EXCEPT HOG AND ANIMAL 
BUYING ACTIVITIES. 
5,000 8,000 12,000 
2, 000 3,200 4, 800 
UNITS No Hogs No Hogs No Hogs 
No An .Buy No An.Buy No An.Buy 
Unl. Corn Unl.Corn Unl. Corn 
LAND 
Cropland Acres · 697  1,159 1 , 87 7  
Native Hay Acres 169  281 455  
Rangeland Acres 417 693  1, 123 
Other Acres 58  9 6  15 7 
Total Land Acres 1, 341 2,229 3, 6 12 
LABOR 
Ope1;ator Hours 2, 301 2 , 7 7 5  3,094 
Hired Hours 5 8  1,261 3,442 
Total Labor Hours 2, 359 4,036 6, 5 36 
CAPITAL INVESTI1ENT 
Land Dollars 93, 8 70 156,030 252 , 840 
Livestock facilities Dollars 3,054 5,299 6, 636 
Crop machinery Dollars 7 , 788 1 3, 692 23, 814 
Livestock Dollars 15,201 25, 600 32, 989 
Operating capital Dollars 9, 723 16,284 29 ,211 
Total Cap ital Required Dollars 129, 636 216,905 345, 490  
TABLE A-26. CROP AND LIVESTOCK ACTIVITIES AND CORN PURCHASING IN OPTIMUM PLANS : MODELS WITH 
BOTH LABOR INCOME RESTRICTIONS , UNLIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT 
HOG AND ANIMAL BUYING ACTIVITIES . 
5 , 000 8 , 000 12 , 000 
2, QOO 3 , 200 4 , 800 
UNITS No Hogs No Hogs No Hogs 
No An .Buy No An . Buy No An . Buy 
Unl . Corn Unl.Corn Unl .Corn 
CROPLAND 
Wheat Acres 266  446  723  
Corn Acres 13  149 332 
Oats Acres 13 22  35  
Barley Acres 0 0 0 
Flax Acres 10 6 180 292  
Rye Acres 0 0 0 
Alfalfa Acres 53  6 5  104 
Summer fallow Acres 24 6 297  391  
Total Cropland Acres 6 9 7  1 , 159 1 , 87 7  
Corn Purchased for 
Average Labor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 1 , 195 1 , 303 0 
LIVESTOCK 
Beef cow herd Head 4 9  7 6  106 
Past . calves, no silage Head 3 7  58  81  
TABLE A-27. COMPUTATION OF LABOR INCOME FROM GROSS INCOME FOR OPTIMUM PLANS: MODELS WITH BOTH 
LABOR INCOME RESTRICTIONS , UNLIMITED CORN BUYING AND ALL ACTIVI�IES EXCEPT HOG AND 
ANIMAL BUYING ACTIVITIES . 
AVERAGE LABOR INCOME 
Gross Income 
Operating & Overhead Exp . 
Depreciation 
Interest 
Return to Land 
Average Labor Income 
LOW YIELD LBOR INCOME 
Gross Income 
Operating & Overhead Exp. 
De_preciation 
Interest 
Return to Land 
Low Yield Labor Income 
5 , 000 
2 , 000 
No Hogs 
No An .Buy 
Unl .Corn 
24 , 706 
9 , 7 99 
1 , 604 
2 ,4 53 
5 , 850 
5 , 000 
22 , 017 
12 ,137 
0 
2 , 453  
5 , 850  
1 , 5 7 7  
8 , 000  
3 ,200 
No Hogs 
No An . Buy 
Unl .Corn 
Dollars 
4 0 , 7 83 
16 ,205  
2 , 75 7  
4 , 098 
9 , 723 
8 , 000 
32 , 5 76  
17 , 728 
0 
4 , 0 98  
9 , 723 
1 , 027 
12 , 000 
4 , 800 
No Hogs 
No An. Buy 
Unl.Corn 
6 7 ,175 
28 , 458  
4 , 6 3 3  
6 , 328  
15 , 756 
12 , 000 
50 ,287 
28 , 458  
0 
6 , 328 
15 , 756  
(255)  
� 
w 
N 
TABLE A-28. LAND, LABOR AND CAPITAL REQUIRED FOR OPTIMUM PLANS: MODELS WITH ONLY THE AVERAGE 
LABOR INCOME RESTRICTIONS, UNLIMITED CORN BUYING AND ALL ACTIVITIES EXCEPT HOG 
AND ANJYi.AL BUYING ACTIVITIES. 
5, 000 8, 000 12, 000 
Add Add Add 
UNITS No Hogs No Hogs No Hogs 
No An.Buy No An.Buy No An.Buy 
Unl. Corn Unl.Corn Unl.Corn 
LAND 
Cropland Acres 5 20 945 1, 858 
Native Hay Acres 126 230 450 
Rangeland Acres 311 5 6 6  1, 112 
Other · Acres 44 78  155 
Total Land Acres 1, 001 1, 819 3,5 75 
LABOR 
Ope,rator Hours 1, 866 2, 7 91  3,114 
Hired Hours 166  1, 024 3, 6 6 2  
Total Labor Hours 2, 032 3, 815 6 , 7 76 
CAPITAL INVESTMENT 
Land Dollars 70, 07 0  127 ,330 250, 250 
Livestock facilities Dollars 2,238  4, 755 7 , 949 
Crop machinery Dollars 7, 068 12, 846 22, 758 
Livestock Dollars 11, 148  23, 644 39,519 
Operating Capital Dollars 9, 027  17, 181 31 ,45 2  
Total Capital Required Dollars 9 9,551 185, 756  35 1 , 9 28 
TABLE A-29 . CROF' AND LIVESTOCK ACTIVITIES AND CORN BUYING FOR OPTIMUM PLANS: MODELS WITH 
ONLY THE AVERAGE LABOR INCOME RESTRICTION, UNLIMITED COfu� BUYING AND ALL 
ACTIVITIES EXCEPT HOG AND Ai.�IMAL BUYING ACTIVITIES. 
5 , 000 8 , 000 12 ,000 
Add Add Add 
UNITS No Hogs No Hogs No Hogs 
No An.Buy No An . Buy No An .Buy 
Unl.Corn Unl. Corn Unl.Corn 
CROPLAND 
Wheat Acres 115 2 28 702  
Corn Acres 23 7 3 73 i 412 
Oats Acres 6 3 21 
Barley· Acres 0 0 0 
Flax Acres 122 196  289 
Rye Acres 0 0 0 
Alfalfa Acres 1 7  60 6 3  
Grass Acres 23 85 82 
Summer fallow Acres 0 0 289 
Total Croplc;1nd Acres 520  9 45 1 , 858  
Corn Purchased for 
Average Labor Income Bushels 0 0 0 
Low Yield Labor Income Bushels 0 0 0 
LIVESTOCK 
B e.ef cow herd Head 3 6  7 6  127 
Past. calves,- no silage Head 27  58  97 
TABLE A-30. COMPUTATION OF LABOR INCOME FROM GROSS -INCOME FOR OPTIMUM PLANS : MODELS WITH ONLY 
THE AVERAGE LABOR INCOXE RESTRICTION, UNLIMITED CORN BUYING ANp ALL ACTIVITIES 
EXCEPT HOG AND THE ANIMAL BUYING ACTIVITIES . 
AVERAGE LABOR INCOME 
Gross Income 
Operating & Overhead Exp . 
Depreciation 
Interest 
Return to Land 
Aver�ge Labor Income 
LOW YIELD LABOR INCOME 
Gross Income 
Operating & Overhead Exp. 
Depreciation 
Interest 
Return to Land 
Low Yield Labor Income 
5, 000 
Add . 
No Hog s  
No An . Buy 
Unl . Corn 
22, 170  
9,3 77 
1,4 02 
2, 025 
4, 3 6 6  
5, 000 
15 , !•9 4  
9 , 3 7 7  
0 
2, 025 
4, 3 6 6  
( 2 74) 
8, 000 
Add 
No Hogs 
No An .Buy 
Unl . Corn 
Dollars 
3 7,9 66  
14, 920 
3,091 
4,020 
7, 935 
8, 000 
26, 8 75 
14,920 
0 
4, 020 
7,935 
0 
12, 000 
Add 
No Hogs 
No An . Buy 
Unl. Corn 
68,934 
29, 795 
4,588 
6, 956 
15,59 5 
12, 000 
5 2, 346 
29, 795 
0 
6,956 
15, 595  
0 
TABLE A-31. WEIGHTED AVERAGE YIELDS FOR THE COMBINED COUNTIES OF CAMPBELL , EDMUNDS , McPHERSON 
AND WALWORTH , 1957-19 66. 
Year 1957 1958 1959 1960 1961 19 62 1963 1964 
Bushels per Acre 
Corn 32 . 3  20. 8 9 .6  17.1  15. 3 35 . 7  3 7. 6  24. 0  
Oats 37 . 7  40. 6 15. 1 30. 7 17.1  52. 8  33 .0  38 .0  
Barley 21 . 5  30. 2 10. 1  22. 8  12 .9 3 2. 7 22. 9 27. 8 
Sp .Wheat 19. 6 21 .4  8 . 7 14 .1  10. 1  21. 6  13.4  · 15. 3 
Dur.Wheat 17.5 20. 9 6. 6 15 . 6  10. 4 23.5 13.5  1 7.1  
Rye 22. 1 23 . 6  12 . 6  24. 0  12. 9 21. 7 15 . 1  19 . 6  
Flax 6 .2 11. 7 4. 6 5 . 6  5 . 4 12.1 8 . 4 8 . 9 
Tons per Acre 
Alfaifa 1. 72  1 . 56 . 74 1. 35 . 9 5  1 . 61  1. 29 1 . 59 
Wild Hay . 93 . 80 • 71 . 81 . 55 . 96 . 85 . 9 2  
Source : South Dakota Crop and Lives tock Reporting Service. 
Lowest  
3 Year 
10 Year Moving 
1965 1966 Average Average 
2 7 . 8  40 . 4  26 . 1  14. 0  
46. 0 27 . 2 33 . 8  21 . 0  
35. 7 22. 7 23 . 9  15. 3  
17 .1  14. 2 15. 6 11 . 0  
20. 5 14 . 6  16. 0 10. 9 
30. 3 27 .4  20.9 16 . 5  
11. 9 7 . 5 8. 2 5. 2 
1.53 1.05 1 . 34 1 . 01  
.96  . 81 . 83 . 69 
� 
(.,J 
